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Introduction 


This report consists of a series of reports, reprints 
and preprints that in themselves constitute a self- 
explanatory record of the work performed by the 
University of Toronto on the Surface Electrical Properties 
Experiment. This work may be categorized as follows. 

A. Data Handling and Processing 

Under the direction of and in cooperation with 

University personnel, the system for converting the 
analogue tape data collected on the lunar SEP experiment 

and during related field trips was designed and constructed. 

The first section of this report therefore consists of 

six major sections describing the system and its function. 

These are: 

1) Surface Electrical Properties 

Mark II Data Acquisition System by G. Wagner of 
Lockheed Electronics. 

This report describes the final system used in 
processing the lunar data. This system was modified from 
an earlier version (Mark I) which was used for processing 
data from the field evaluation model which had a 
different data and navigation system format. Complete 
design and circuit diagreuns are included. 

2) From Analogue cape to digital tape by J.D. Redman 
of University of Toronto. 
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This report suF':nar:zes the actual operation of the 
data acquisition system and shows basically how we 
proceeded to produce a digitized tape from the analogue 
tepe produced on the moon on the DSEA tape recorder. 
Discussions of digitizing errors, etc. are presented 
in this report as well as a detailed analysis of the 
navigation, the temperature, and calibration and 
background noise information. 

3) Science Data Processing and Digital Processing by 
R.D. Watts, University of Toronto 

This report describes in detail the process 
followed in demultiplexing the digital tape. The 
procedures to test for accuracy, the analysis of repeat 
digitizations and the mechanisms used for calibrating 
the final output and reducing the navigation data are 
included. This includes the proceedures used for producing 
the final digital tape submitted to NSSDC and shows how 
the navigation and science data were merged. 

4) Apollo 17SEP data processing and Modifications to 
data on SEP D09 

J. Rylaarsdam, University of Toronto 

In this report the proceedures used to generate 
actual plots of the lunar field data from the digital 
tapes are given and the best data for each frequency 
plotted versus range in wavelength and range in meters 
is given. 
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A correctiun to the final plots is given in the extra 
memo describing a smallrange error found in the high 
frequency data. These plots therefore represent the 
best estimates we now have of the final recorded field 
strengths . 

5) Comparison of SEP range data and data from the VLBT 
experiment, by J. Rylaarsdam 

During the mission, navigation data was collected 
both from the Rover on-board system and from earth-based 
VLBI tracking. These data have been processed and 
analyzed and show remarkably good agreement. 

6) SEP antenna patterns reconstructed from EP-4 turn 
J.R. Rossiter 

Since the vehicle did a complete 360® turn around 
the explosive package deployed 525 m from the transmitter, 
an attempt was made to reconstruct the antenna pattern. 
Unfortunately the sampling interval was small and there 
was some missing data in the turn so the patterns could 
not be accurately determined. We expect to improve on 
this somewhat in the future. In the meantime the 
components do tend to follow the expected lobe pattern. 

B. Theoretical and Model Studies 

As a background to the interpretation of lunar and 
field results we have been involved in a comprehensive 




study, theoretical and model, of the magnetic fields 
surrounding an electric dijole. 

1 ) 

by A.P. Annan 

This report includes a complete analysis of the 

various theoretical and computational schemes devised 

to calculate field strengths. The early work was 

done by straight geometrical optics. Now however 

tht schemes used involve mode analyses and numerical 

integrations for single layer cases. Multiple layers 

can be handled by fast fourier transform techniques. 

These methods have just new reached the point where 

they can be applied routinely to multiple layer 

situations. Some of the work reviewed in this report 

has paralleled efforts at but it is felt that 

the independent approaches to the complicated mathematics 
and programming has been warranted. 

2) Surface Electrical Properties Simulation Model 

by W.M. Waller of Lockheed Electronics 

As a test of the theoretical work, a scale model 
experiment was designed and constructed by personnel at 
Lockheed Electronics. This experiment was used to model 
layers over a perfectly reflecting bottom, layers over a 
dielectric bottom, tilted layers, scattering bodies, 
including spheres and crevasses, and antenna patterns. 

The data from this experiment have been invaluable in 
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testing out our theoretical developments and in 
confirming the nature of our observations. 

C. Reprints and Preprints 

During the course of this contract, a number of 

papers describing the experiment and its application to 

glaciers and the moon have been published or accepted 

for publication. It is interesting that we appear to have 

been the first to demonstrate that sounding of temperate 

glaciers can only be done at frequencies less than 8 mhz 

because of the severe scattering problems encountered. 

We have also submitted to M.I.T. a report in the form 

of a paper which is to be incorporated in any way that 

seems appropriate in connection with a first paper to 
describe the results of the lunar experiment. 

Papers include: 

1. G. Simmons, D.W. Strangway, L. Bannister, R. Baker, 

D. Cubley, G. LaTorraca and R. Watts, The Surface 
Electrical Properties Experiment, Proc. of the Lunar 
Geophysics Conference, 258-270, Lunar Science Institute, 
Houston, Texas, 1972. 

2. A.P. Annan, Radio Interferometry Depth Sounding: 

Part I - theoretical discussion. Geophysics, 38, 557- 
580, 1973. 

. J.R. Rossiter, G.A. LaTorraca, A.P. Annan, D.W. Strangway 
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and G. Simmons, Radio Tntorforonif't-.ry Depth Sounding: 
Part II - Experimental Results, Geophysics, 38, 

581-599, 1973. 

4. D.W. Strangway, G. Simmons, G. LaTorraca, R. Watts, 

L. Bannister, R. Baker, J.D. Redman and J.R. Rossiter, 

Radio-frequency interferometry - a new technique 
for studying glaciers. Jour, of Glaciology, 13, 

123-132, 1974. 

5. A.P. Annan, W.M. Waller, D.W. Strangway, J.R. Rossiter, 
J.D. Redman and R.D. Watts, The electromagnetic 
response of a low-loss, 2-laycr, dielectric earth for 
horizontal electric dipole excitation, accepted for 
publication. Geophysics. 

6. J.R. Rossiter, D.W. Strangway, A.P. Annan, R.D. Watts 
and J.D. Redman, Detection of thin layers by radio 
interferometry, accepted for publication. Geophysics. 

7. D.W. Strangway, A.P. Annan, J.D. Redman, J.R. Rossiter 
and R.D. Watts, Electrical structure at Taurus-Littrow, 
prelim, paper submitted to MIT. 

8. G. Simmons, D.W. Strangway, A.P. Annan, R. Baker, 

Ii. Bannister, R. Drown, W. Cooper, D. Cubley, J. do 
Bettencourt, A.W. England, J. Groener, J. Kong, 

G. LaTorraca, J. Meyer, V. Nanda, J.D. Redman, 

J.R. Rossiter, L. Tsang, J. Urner and R. W.ill;:, r.urlatre 
Electrical Properties Experiment, 15-1 - 15-14, NASA 
SP-330, 1974. 
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9. R.D. Watts, Line-source radiation over a layered 

dielectric: inversion of radio interferometry data to 
be submitted in revised format to Jour. Geophys. Res. 

D. Papers in Preparation and Future Plans 

In the immediate future we plan to do the following 
i) write a comprehensive theoretical paper discussing the 
mu' tiple-layer solutions now available and ii) using this 
theorj and the electrical properties measured on lunar 
saioples, prepare a paper describing a more sophisticated 
interpretation of the lunar SEP data. Should it be 
warranted we will redigitize the analogue tape and produce a 
final tape with the small amounts of missing data. 

Our interest in SEP as a terrestrial tool continues. 
Rossiter is now launching into his Ph.D. thesis work 
proper. This will involve a careful attempt at automated 
interpretation of the Juneau icefields and Athabasca data 
by spectral means. All the data from those field trips is 
available at Toronto in digital form and already various 
stripping techniques have been tried. These same approaches 
will be applied to the lunar data if it seems appropriate. 

We are also deeply involved in a new round of field 
work which has direct application to permafrost problems. 
This work is supported by the Department of Enor<iy, Mines 
and Resources of the Canadian government. 


D.W. Strangway 

Chairman, Geology Department, 
University of Toronto 
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1 .0 GENERAL DESCRIPTION 


1.1 PURPOSE 

The Mark II Surface Electrical Properties Experiment Data 
Acquisition System (SEP DAS) reduces data to support the SEP 
experiment flown on Apollo 17. The DAS is presented analog 
data tapes containing all experimental information. The DAS 
then digitizes the information, outputs a digital computer 
compatible magnetic tape, and in parallel, sends data to a 
Wang 700 calculator for a "quick look" analysis of the data. 
Information put into the DAS consists of two types, scientific 
and navigational. The navigational information is decoded 
and presented to the digital tape intact, while the distance 
traveled, range and bearing to the LEM, is accumulated and 
the accumulated value sent to the Wang 700. 

1.2 SEP LUNAR EQUIPMENT 

A small low power transmitter, as shown in figure 1, is 
set out by the astronauts on the moon, and two crossed dipole 
antennas are also laid on the surface of the moon. The SEP 
dipoles are 70 meters tip-to-tip. 
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Astronaxit Ceman, who will set up this part of SEP on the Moarif proa- 
tioed many times on Earth. Shown here is the oompaot SEP transmitter 
with its solar panel power source and dipole antennas dsplaoyrd. The 
transmitter '’.U.ctronios package is covered on the bottom five sides 
with a th 'Vk.I blanket. Because thus top of the unit is sliaded by the 
solar panels the uncovered surface needs only a coat of thermal paint 
to provide adequate cooling for the enclosed electronics. The balance 
between heat lost to cold space by radiation and that generated inside 
the unit by the electronics equipment is very delicate and a'quinr. 
car 'fu' thermal design. 


Figure 1. - The SEP transmitter 








I * 




The receiver and receiving antennas shown in figure 2 
are also unpacked from the pallet on which they are carried to 
the moon- The astronauts mount both antennas on the Lunar 
Roving Vehicle (LRV). Inside the receiver there is a cassette 
magnetic tape recorder* designated the Data Storage Electronics 
Assembly (DSEA)* which is returned to Earth so that the data 
can be analyzed. The DSEA is shown in figure 3. In addition 
to the SEP data, information on the location and speed of 
the Rover, obtained from the Rover's navigation system, is 
also recorded on the tape. 

Figures 4 and 5 illustrate the equipment set out on the 
moon and show it ready for operation. 

1.3 LUNAR EQUIPMENT DESCRIPTION 

The six SEP frequencies are transmitted and received 
according to the scheme shown in figure 6. One frame, which 
is 38.6 seconds in duration, consists of six 6.4 second sub> 
frames that are identical except for the receiver calibration 
and synchronization process. In subframe 1, for example, the 
receiver is calibrated at 32.1 MHz and 16 MHz; the synchroniza- 
tion signal is transmitted om the NS dipole and received on 
the X antenna. In subframe 2, the receiver is calibrated at 
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— The SEP reaeivep electronics 



including tape recorder and 
battery are contained in a 
nine inch box which is comp- 
letely enclosed in a thermal 
blanket. Optical solar ref- 
lectors^ which act as one-way 
mirroro to release internally 
generated heat into space and 
similianeously reflect sunlight 



cere shown here with the thermal 
blanket opened. The three - 
l-aop antenna folded during the 
Journey to the Moon, is shown 
unfolded as it will be used on 
the Moon. The astronaut at 
the end of the experiment re- 
moved the tape recorder from 
I the box and brings it back to 


Earth. 


Figure 2. - The SEP receiver. 
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This photograph illustrates how the astronaut will 
remove the DSEA tap<^ recorder from the receiver <it 


t.'c end of the last EVA for return to Earth. 


Figure 3. - The DSEA tape recorder. 


i-r. 










































8.1 MHz and 4 MHz, and the synchronization signal is trans- 
mitted on the EW antenna and received on the Y antenna. Each 
experiment frequency sequence is repeated exactly as shown in 
all six subframes. Each individual experiment frequency is 
transmitted first on the NS antenna for 100 milliseconds and 
then on the EW antenna for 100 milliseconds. During each 
100 millisecond transmission interval, the receiver "looks" 
at the transmitted signal for a period of 33 milliseconds 
with each of the three orthogonal (X, Y, and Z) receiving 
loops. In addition to the above, once during each subframe 
the receiver observes envi ronmenta 1 noise and records its 
ampl i tude . 

The receiver acquires the transmitter signal sequence 
automatically as long as the signal exceeds a given threshold. 
Synchronization of the receiver is accomplished when both (or 
either) the 1 and 2.1 MHz signals exceed a given threshold. 

The loop antennas are connected sequentially to a low noise 
amplifier section which amplifies, converts (in frequency), 
end logarithmically compresses the amplitude of the received 
signal. A constant amplitude, variable frequency signal (in 
the band of 300 to 3000 Hz) corresponding to the logarithm of 
the received signal amplitude, is recorded on magnetic tape 
in the DSFA. The OSEA can record nearly 10 hours of data. 
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Upon comp'etion of the experiment, the ..tronaut removes 
the DSErt from the receiver, as indict' in figure 3, for 
return to earth, 

1.4 DATA REDir.: ; ;Cf* PROCEDURE 

Upon return to Earth the 05EA data tapes are demulti- 
plexed, and the demultiplexed data are recorded on a LEC 
model 417 analog recorder. Refer to figure 7 for data 
stripping proce^Iure. The three bands of frequencies con- 
taining the reference clock, voltage controlled oscillator 
(VCO) data, and navigation data are filtered from the com- 
posite signal and recorded on individual tracks on the LEC 
recorder. Extreme care must be taken when analyzing data 
from the DSEA recorder due to the very poor fidelity and 
tape speed fluctuations of the recorder. 

Figure 8 shows the second step in reducing the SEP data. 
The primary output of the DAS is the computer digital tape, 
for it is at this level that the detailed data analysis is 
performed. The Wang 700 is capable of only "looking" at a 
few words per frame and performing the mathematical calcula- 
tions needed to analyze the data. 

1.5 NAVIGATION DATA FORMAT 

The navigational data, as mentioned above, is recorded 
on the OSEA recorder. Input data is received from the Rover's 
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on-board navigational computer with the format of six parallel 
^binary bits every 78.75 milliseconds. The six bits of infor- 
mation are listed below: 

Bit 1 - Range plus - increase range .1 km 

Bit 2 - Range minus - decrease range .1 km 

Bit 3 - Bearing plus - increase bearing 1 

Bit 4 - Bearing minus - decrease bearing 1” 

pit 5 - Odometer front - 4 revolutions left front wheel 

Bit 6 - Odometer rear - 4 revolutions right rear wheel 

Bit 7 - Synchronization - always present 

The seven bits of information are accepted by the syster, 
serialized, and then converted to a frequency shift key (FSK) 
signal of 4175 Hz and 4625 Hz for recording. Limitations of 
the system require that no one bit may be present for more 
than three consecutive data frames, with the exception of 
the sync bit which must be present in each frame. Refer to 
figure 9 for data format. 
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2.0 INSTALLATION AND EXTERNAL SIGNAL APPLICATION 
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2.1 


SYSTEM INTERCONNECTION 


Refer to the systems interconnection diagram, drawing 
?#SKD-LMX-0089 , in appendix A. The DAS system comprises 
three separate packages: (1) the DAS system proper, (2) an 
external fan assembly, and (3) an external 5 volt, 10 amp 
power supply. These three units are rack mounted units, to 
be mounted in a standard 19-inch relay rack. The DAS system 
must be mounted on top of the fan assembly for correct venti- 
lation. A Sorensen 5-volt, 10-amp power supply is provided 
to supply power to the DAS system. Power consumption of the 
system is approximately 50 watts. Interconnection between 
the power supply and the DAS is made via terminal block J3 
as shown on rear panel drawing SKD-APX-0088 . Data input 
to the DAS is made available from a LEC model 417 analog 
tape recorder. Data inputs are via RG cable to BNC connectors 
on the rear panel of the DAS, as VCO, TCD, and 5.2 k.H? inputs. 
Outputs from the DAS are to u Cipher lOOH digital tape 
recorder and to a Wang 700 calculator via connectors J2 and 
Jl, respecti vely , on the rear panel of the DAS. Refer to 
the respective tech manuals for the LEC 417 analog recorder, 
the Cipher lOOH digital tape recorder, and the Wang 700 cal- 
culator for power requirements and environmental operating 
conditions . 
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2.2 PRELIMINARY TESTING 

Before the DAS is turned on for the first time perform 
the following checks; 

1. Ensure that the ambient temperature is net greater 
than 40° C. 

2. Ensure that the fan assembly is mounted below the 
DAS and is operational. 

3. Make sure that the input signal levels conform to 
those in section 2.3. 

4. Apply power to the Sorensen 5-volt supply, and 
adjust voltage to 5 volts and the over-trip voltage 
to 5.5. 

5. Apply power to the DAS. 

6. Place the front panel peripheral control switch to 
the down position and observe the frame counter 
advancing from 1 to 32, at a rate of approximately 
10 seconds per complete cycle. 

7. Connect the DAS to the Cipher lOOH digital recorder 
and to the Wang 700 calculator. 

8. The DAS is now ready for operation. 




t 





I 

I 



t 


i 

■I 

i 

I 



i’ 



! 

5 


r. 


t 



2-2 


2.3 INPUT AND OUTPUT SIGNAL REQUIREMENTS 


1. VCO input — The VCO input is a frequency band or 
300 to 3000 Hz. A maximum 1 volt rms signal is 
desired* however, gain controls within the DAS 
allow the signal to be .5 to 2 volts in amplitude. 

2. TCD input - This is the FSK signal operating at 
either 4175 Hz or 4625 Hz at a 1 V rms level. 

3. 5.2 kHz input - This is a frequency reference source 
and determines the stability of the data reduction 
of the DAS. Input levels should be 1 V rms. 

4. Wang 700 output - Refer to the Wang 700 calculator 
tech manual for logic level definitions. 

5. Cipher digital tape recorder output - Refer to the 
digital tape recorder tech manual for definition of 
all input/output signals. 

2.4 DAS PACKAGING 

The DAS is packaged in two printed circuit (pc) card 
guides with each pc card guide containing a maximum of 32 pc 
cards. The dimension of each pc card is approximately 

4.5 X 6.5 inches. The pc cards are connected to a card con- 
nector that is wired to the front and rear panels for operator 
indication and for input/output. The numbering system of the 
pc card used throughout the document refers to location by 
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pc card slot location and to the top rack and the bottom 
rack. For example pc card IB would be pc card slot 1 located 
in the bottom. Integrated circuit numbers are designated 
with a prefix of U throughout all the discussions with a 
component location shown on the schematic diagram of each pc 
board type. 
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3.0 OPERATING INSTRUCTIONS 
3.1 FRONT PANEL CONTROLS 

Drawings number SKD-APX-0086 and SKD-APX-0087 give a 
pictorial representation of the location of the operator 
control switches for the top and bottom rack respectively. 
Table 1 lists the name and describes the function of all 
operator controls. 

TABLE I. - OPERATORS CONTROL SWITCHES 

Name Function 

Mode Indication The Mode Indication consists of 

4 indicator lamps on the top 
rack. Only one of the four 
lights will be turned on at any 
one time, indicating the mode of 
the receiver. 

Receiver Lock This light, when on, indicates 

that the receiver has established 
synchronization with the trans- 
mitter and that the data received 
is good. 
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Peripheral Control 



Memory Clear 


Lamp Test 



This is a three position switch. 

In the top position, the OAS is 
placed in a normal operating 
mode; in the center position, 
data output to the Cipher lOOH 
digital tape recorder and to the 
Wang 700 calculator is inhibited. 

In the down position, a dummy 
start signal is provided internally 
to the DAS and may be used to check 
the basic timing and gating for 
the DAS system. 

This is a push button switch that 
when depressed will zero the Data 
memory. 

This is a push button switch that 
when depressed will cause all 
light emitting diode (LED) numeric 
displays to display the number 8, 
allowing the operator to check the 
operation of all segments of the 
displays. 
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Program Error 



Frame Display 


This control consists of an 
indicator lamp and a push button. 
When the button is depressed, the 
system may be manually forced 
into the prime mode with the prime 
light on. The prime light will 
be turned on automatically at any 
time when the system automatically 
primes itself. 

The program error is a push button 
switch and an indicator light. If 
at any time the Wang 700 does not 
receive a complete transmission 
of all data from the DAS system, 
the program error will be turned 
on and may only be extinguished 
manually by depressing the program 
error push button. 

This is a two decade LEO numeric 
alsplay, displaying the current 
frame of the data. 
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Frame Select 


Run Number 


VCO Count 


Gate Delay 


< 


This is two decades of thumbwheel 
selection digit switches. This 
allows the operator to select the 
frame to be displayed on the front 
panel LED display. 

This is a two decade thumbwheel 
switch setting allowing the 
operator to select an identifica- 
tion number to be written on the 
digital tape for each run that 
he wishes to make. 

This is a one decade thumbwheel 
switch setting that determines 
the number of VCO cycles that 
will be contained within a one- 
gate period. 

This is a two-decade switch 
setting that would delay the gate 
period from the start of the word 
time oy the number set Into the 
digit switches. 
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Scale Time 


Subframe select 


Word Select 


Range Preset 


Range Load 


Cdometer Preset 


This is a two-position selector 
switch that will select either 
one or 10 microseconds as the 
resolution of the digitization 
of the gate period. 

This selects either subframe 1 
or subframe 2 to be displayed 
on the front panel numeric displays. 

This is a three-position selector 
switch that will select words 1, 

2, or 3 to be displayed on the 
front panel numeric displays. 

This is a three-position decade 
switch allowing the operator to 
preset any range into the DAS 
system. 

This will load the preset number 
into the range accumulator. 

This allows the operator to set 
in any 6-c'ecade number Into the 
odometer ac:umulator. 
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Odometer Load 


This allows the operator to load 
the preset number into the 
odometer accumulator. 

This is a two-position switch 
allowing tne operator to select 
either the front wheel or the 
rear wheel to the odometer count 
accumulator. 

This Is a three decade switch 
that allows the operator to preset 
any bearing Into the bearing 
accumulator. 

This Is a push button switch 
that allows the operator to 
set the preset bearing informa- 
tion into the bearing accumulator. 



•i - 
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once defined will remain fixed throughout all of the data 
taking procedures. 


3.2.1 The Word Stari. Board 

The word start board, location 2B, contains a 3-decade 
down counter that must be programmed to full count. Refer 
to figure 10 for location of the grounding straps. Each 
decade preset is performed by bussing the input 1, 2, 4, or 
8 bit to a zero or a one logical level. The correct setting 
for this board is a count of 351. This is accomplished by 
placing the appropriate jumpers between a 1, 2, 4, or 8 input 

to the counter to the appropriate zero or logical one input. 

2 

For the 300 digit or 10 digit, the 1 input is bussed to 
logical one or the 5 volt level, the 2 input to the 5 volt 
level, the 4 and 8 inputs to a ground level or logical zero. 
For the lo\ the 1 and 4 are bussed to a log.tal one level 
and the 2 and 8 to a logical zero; for the 10®, the 1 to a 
logical one level and the 2, 4. and 8 to a logical zero, 
tnv s giving us 351 . 


3.2.2 The Data Available Signal 

The data available signal is controlled by a delay 
circuit made up of a delay one shot and a pulse shaping one 
shot. The delay one shot is set manually by resistor R4 , 
as shown In figure 11, to a pulse width of 32 milliseconds. 
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3.2.3 Input Conditioner 


The gain of the input signals, 5.2 kHz, VCO input, and 
TCD input, must be manually set to conform to the input 
signal levels from the LEC model 417 recorder. Figure 12 
shows the location of the gain setting resistors for the 
input conditioning circuits. Monitor TPl on board 2B 
adjusting R2 for a 0 to 5 volt square wave output of 5.2 kHz, 
and monitor TP2 while adjusting R8 for a 0 to 5 volt signal 
of the VCO input. Monitor TP3 while adjusting Rll for 1 
volt rms output from the input conditioner of the TCD input 
signal . 


3.2.4 FSK Board 

Refer to figure 13 with a known FSK (TCD) signal, 
monitor TP2 on board 3B while adjusting R7 for a 0 to 5 volt 
logical level output for the FSK data. And then monitor 
TP4 while adjusting RIO for a 0 to 5 volt transistor- 
transistor logic (TTL) level signal that has no short pulse 
width transitions of the data. Monitor TP6 while adjusting 
Rll for an output width of 5 milliseconds. And finally 
monitor TPS and adjust R15 for an output pulse width signal 
of 5 milliseconds. Monitor TP7 for the final FSK data 
stream. 


3-10 










3.2.5 NAV Board 


See figure 14. As described in section 4.3.2, two 
TCD strobe signals may be selected. This is performed by 
the selection of switch SI as shown on figure 14. 

3.2.6 System Clock Board 

See figure 15. The system clock board, location 5B 
has two possible inputs. These inputs are selected by 
hard-wired jumpers connecting either pin 3 or pin C to 
pin 1 of integrated circuit (IC) U4, pin 3 being a signal 
of 88 Hz, and pin C being a signal of 5.2 kHz. The pc 
board contains four sets of switches that gives the multi- 
plication factor of the input signal. The switches are 
labeled SI, S2, S3, and S4. Switch S4 gives the whole number 
multiplication factor, and switch S2, S3, and S4 gives the 
fractional multiplication factor with a limit of 1.000 to 
2.999. The output of the board is delivered from a divider 
chain that is dependent upon the input signal. If pin 3 
of the pc card or 88 Hz was selected as the input, the 
output must be jumpered such that U2 pin 12 is connected 
to U5 pin 1. If 5.2 kHz was selected as the input, then 
U1 pin 12 must be connected to U5 pin 1. 















3,2.7 Wang Control 


See figure 15. The correct device code select configura- 
tion is hard wired into the Wang control board via jumper 
wires, connecting the appropriate pins of U5 and U9 to either 
5 volts or to ground. In reference to the logical drawing 
diagram SKD-LSX-0071 , the input to U5 pin 4 is from the Wang 
calculator, and pin 10 of U5 is that bit which must be wired 
to 5 volts or to ground. Corresponding to that particular 
bit from the Wang calculator such that if U5-4 from the Wang 
calculator is a logical 1 level, then pin 10 of U5 must be 
connected to +5 volts and so on for the other three pins of 
U5 and for the four pins of U9 making up an 8-level device 
code select. An additional jumper is provided in defining 
whether the device code will be a group i or a group 2 command. 
By jumpering U16-9 to +5 volts, a group 1 command is defined 
and by jumpering U16-9 to ground, a group 2 command is defined. 
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4 . 0 T HEORY OF OPERATION 

4.1 GENERAL 

The apparent co. oiexity of the DAS can be explicated by 
examining the vancas functions separately. In the following 
discussion, refer to the block diagram drawing #SK0-Lf Y-0090 
in appendix A. The data flow through the system is of wo 
types, scientific and navigational. Each type of data will 
be discussed separately. 

4.2 SCIENTIFIC 

The scientific data is defined as the information con- 
tained in the reference clock input and the VCO input. 

4.2.1 Input Conditioners 

The input is converted from a variable input level to 
a square wave compatible with TTL circuits. Pc board 2-B 
performs this operation and distributes the conditioned 
data to the rest of the system. 

4.2.2 Control Timing 

Reconstruction of the basic timing sequence Is performed 
by the control timing log*.c. Establishing the basic clock 
for the system Is the first consideration. This is performed 
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by the system clock board, 5-B. Accuracy of the timing 
sequence is directly dependent upon the stability of the 
recorded reference clock and the reproducibility of the analog 
recorder. The system clock board is capable of multiplying 
the frequency of the reference clock by any number between 
1.000 and 2.999. The correct multiplier setting is approxi- 
mately 2. However, unknown variable: require that the correct 
setting be found by trial and error. Once the correct system 
clock frequency has been determined the next step is identi- 
fying the start of the VCO data stream. Refer to figure 17. 
The synchronization detector (SY.OET.) board 1-T performs this 
function by continuously searching for no transitions of the 
VCO data. Once this zero transition pe**1od for the VCO har 
been found, a pulse is generated coincident with the beginning 
of the temperature w^rd and then delayed until the end of 
frame 32. The delayed pulse, SYOET*, is then applied to the 
word start board, 2-T, generating the word times and subframe 
times. The time of each word period is a function of the 
system clock and is derived by dividing the system clock by 
a programmed number. The time of each word should be 
33.75 mil liseconds. 
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SYNC TEMP MODE ANTENNA CONF 




0« NetrentMien of VCO doto 
1e VCO froqwoncy of cvrront tompo 


Figure 17. - VCO d«ta stream 


4.2.3 Data Calculation 


Measurement of the VCO frequency and the reference clock 
frequency is performed by the pc boards 4-T, S-T, 6-T, 7-T, 
8-T, 9-T, 10-T, and 11-T. The VCO frequency is measured by 
time digitizing an integral number of cycles, front panel 
controls allow the selection of the number of cycles to be 
measured (1 to 7) and the accuracy of the time period 
(1 usee or 10 usee). At the beginning of each word time, a 
gate period is enabled, and with the firsu positive transi- 
tion of the VCO data, the gate is set. This gate is reset 
with the positive transition of N + 1 cycle of the VCO. 

The gate period is then measured by a crystal controlled 
clock of 1.0 MHz or 100.0 kHz. Counting the number of clock 
cycles contained in the gate period, results in a measure of 
time. The VCO gate period is used to generate an additior.al 
gate for the reference clock and is timeo In the same manner 
as discussed above. During the reference clock gate period, 
the number of reference clock cycles is also counted, so 
that an accurate measurement of the reference clock frequency 
can be made. 


4.2.4 Data Multiplexing 

All data collected from the VCO input and the accumulated 
values of the navigational data are routed through .re 
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multiplexer to the memory. The multiplexer has three inputs; 
VCO data, navigational data, and general housekeeping data. 
Refer to Table II for time and definitions of the inputs. 

Pc boards 12-T through 27-T, 7-B, and 8-B comprise the com- 
plete multiplexer. Data is gated through one of three sets 
of four data input/output (I/O) boards with the COM signals, 
and is stored in the four data buff boards as 48 parallel 
data bits. The two 2 x 12 MPXR boards (7-B and 8-B) break 
the 48-bit word into two 24-bit bytes, such that with each 
data transmission there exists two serial (by byte) 24-bit 
bytes for storage into the memory. 

4.2.5 Data Memory 

The memory consists of a series/parallel network of 
f i rst- i n- f i rst-out (FIFO) shift registers configured as a 
24 by 390 bit mamory array. Six pc boards (9-B-14-B) are 
used to make up the Data Memory. Control of the memory is 
accomplished by pc card 6-B, MEM IN CONT. Assuming that the 
memory is initially cleared, data is first stored at SY.DET. 
time wi^h 380 stores per frame. As data is placed into the 
memory it is automatically stacked into sequential 24-bit 
bytes. Beginning with the next SY.DET. pulse the previously 
stored data is shifted out of the memory byte serially under 
the control of pc Board 21-B, MEM OUT CONT, and presented to 
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the Wang 700 and digital tape interface logic. The MEM OUT 
CONT board "looks" at the 379th byte and checks four unique 
bits for correctness, and if this test fails, it will place 
the system in the Prime Mode resynchronizing to the next 
sync time. 

4.2.6 Wang 700 Control 



All information from the Data Memory is presented to a 
Wang 700 calculator for real time processing. It is impor- 
tant to note that the Wang cannot be interrupted by any 
external equipment, therefore, the stored program must be 
such that the Wang is waiting for data input. Pc cards 15-B 
and 16-B contain logic for the interface between the DAS and 
the Wang calculator. The logic is designed such that the 
Wang must have requested data before the data has started 
to shift out. The stored data is sent to the Wang calculator 
as 6 binary coded decimal (BCD) digits. The calculator then 
has 2 i:ii 1 1 i seconds to request another data word without 
losing any information. Complete data transfer is accom- 
plished in approximately 3 seconds, leaving an additional 
3 seconds for marSpulation before the next data block is 
ready for output. 
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TABLE II. TIME AND DEFINITION OF INPUTS 


«' 


Commutation Times 


COM 

1 

1 - 

1 - 

1 to 32 - 1 - 2* 

COM 

2 

32 

- 1 

- 3 

COM 

3 

32 

- 2 

- 1 to 32 - 2 - 2 

COM 

4 

32 

- 2 

- 3 


♦All frame, subframe, and word times 
are inclusive. 

Multiplexer Output 

VCO Data 
NAV Data 
Not Used 
Housekeepi ng 

Def i ni t ions 


E VCO gate period, refer- 
ence clock gate period, 
reference clock cycles. 

E Accumulated values of 
range, bearing, odometer. 

Housekeeping E VCO cycles, gate delay, 

RCVR conf., mode, prime, 
run no. , Wang 700 sync. 


COM 1 
COM 2 
COM 3 
COM 4 


VCO Data 
NAV Data 


f 

1 
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4.3 NAVIGATION 


Navigational data and timing information are contained 
in one data channel, TCD, The TCO input is brought into the 
DAS via the input conditioner board and is then distributed 
to other circuits within the DAS. 

4,3.1 Data Reconstruction 

Pc board 3-B receives the TCD data and converts the 
signal to a TTL compatible signal. The navigational data is 
contained in the FSK signal of 4175 and 4625 hertz repre- 
senting a logical "one" and "zero" respectively. To decode 
the FSK signal a phase lock loop system is employed to track 
the two frequencies and detect the change in frequency. The 
detected signal is then passed through a Schmitt trigger 
circuit to shape it and is then presented to the system as a 
serial pulse code modulated (PCM) signal. 

4.3.2 Synchronization 

Synchronization of the PCM signal is performed by pc 
board 4-B. Once the data is synchronized to an internal 
clock the six bits of data are brought out on parallel lines 
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for storage into the NAV Memory which is similar to the Data 
Memory. There are two modes of operation for storing the 
NAV Data: 

1. The system will "look" for the sync pulse, lock into 
the data, and output the six bits of information 
each time sync is established. This mode has the 
disadvantage of losing information if sync is lost 
for the period of time required to reestablish sync. 

2 . The second mode of operation will output data every 
six-bit times. The disadvantage here is that the bit 
position value is lost and detailed analysis of the 
data is required to recover the information. Since 
each navigational data frame contains six bits of 

data plus one bit of sync (seven bits total), and since 
there are only six output data lines, the data is 
rotating on the lines due to the sync pulse being 
brought out along with the data. 


In addition to the above, a synchronized frequency of 
approximately 88.8 Hz is available to develop the system 
clo.ck. 


4.3.3 NAV Memory 

The NAV memory pc card, '8-B, is interchangeable with 
any of the data memory cards. Only six of the possible 
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eight parallel inputs are used and the memory is only 195 bytes 
deep resulting in a 6 x 195 bit memory. Data input to the 
memory is controlled by pc card 6-B, MEM IN CONT, which 
stores each six bits of data as it is presented by the NAV 
board, 4-B. The stored data of the Nav Memory is read out 
under control of the MEM OUT CONT board, 21-B, at the end 
of each readout cycle of the Data Memory. It is important 
to note that the Prime Mode does not clear the NAV Memory. 
However, the NAV Memory can accumulate approximately 15 sec- 
onds of data, which allows the system to miss one complete 
data block without the loss of any navigational information. 

4.3.4 Navigation Accumulators 

Range, bearing, and odometer information from the 
navigational channel is accumulated in three separate scalers, 
displayed on front panel numeric readouts, and used as an 
input to the Data Memory. The range and bearing scalers 
will either count up one with an increment pulse or count 
down one with a decrement pulse with a capacity of 3 full 
decades. A front panel selection switch selects either the 
front or rear LRV wheel for input to a six-decade scaler to 
accumulate the odometer pulses. All three sets of scalers 
may be preset to any number from the front panel controls. 

One additional scaler is used to count the navigational data 
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transfers from the navigational memory during the data taking 
period. This count is then transferred to digital tape, 
allowing the program to look at the correct number of navi- 
gational transfers stored on digital tape. 

4.4 DIGITAL TAPE OUTPUT 

All data processed by the DAS is digitally recorded on 
a Cipher lOOH, seven-track, 556 BPI digital recorder. For com- 
plete operating procedures for the recorder refer to the 
tech manual for the Cipher lOOH recorder. Table III gives 
the format of each record on the digital tape and lists the 
sequential steps as they would occur on the tape. All steps 
of the tape consist of a seven-bit byte where one track, C, is 
the lateral odd parity bit as generated by the digital 
recorder. Except for the navigational data all of the steps 
consist of a BCD digit located in tracks 1, 2, 4, and 8 with 
tracks A and B suppressed to zero. The navigational data is 
recorded in six-bit bytes on tracks 1, 2, 4, 8, A, and B for 
195 steps of the recorder. Each of the recorded records 
contains all the information in one 32-frame data block. 

Table III also describes the formal of the data sent to 
the Wang 700 calculator. The data is sent to the calculator 
in groups of six BCD digits per transfer simultaneously with 
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TABLE III. -TAPE FORMAT AND SEQUENTIAL STEPS 


Vt V2, V3, V^, Vg. « VCO duration 
R2» ^3* ^5* “ 5.2 kHz duration 
N] , N2 . N3 = 5.2 kHz cycles 

R^ must be inferred to equal . 


REPEATS 188 TIMES 


R.| , R2» R3 ■ Accumulated range 
61 , B2* B3 ■ Accumulated bearing 


G > VCO gate cycles 

D.| . O2 ■ Gate delay x .1 milliseconds 

R-| • R2 * Run number 

S ■ Sync status (DAS Resync) 
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TABLE III. - TAPE FORMAT AND SEQUENTIAL STEPS - Continued 



DAS resync - 1 = 

0 - 

Receiver resync 

Receiver mode 
M ■ 0 7 7 FT 


* ^2* ^3 * Relative elapsed time 
X .1 seconds 


W = Wang sync = " ^^{8} 

C « Receiver resync 
M = Receiver mode 

Navigation Data 

Di ® * ^5* ^4’ ^3* ^2’ 

Where Bi are NAV bits 


N^ , N 2 » Nj » Number of significant 
Oi 's 


Resync successful 
Resync not successful 
1 » Resync successful 
0 - Resync not successful 

Receiver mode 1 - ff ■ 1 
Receiver mode 2 - Ff ■ 0 
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TABLE III. -TAPE FORMAT AND SEQUENTIAL STEPS - Concluded 

X ant. on - X “ 0, T « 1 
Y ant. on - X - 1 , T * 0 
Z ant. on-Xsl.Y*! 

Note that RCVR MODE 2 indication is wrong if receiver resync 
was successful. RCVR will go into MODE 1. 



the data transfer to the digital recorder, but stopping at 
the beginning of the navigational data. 

4.5 DETAILED CIRCUIT DESCRIPTION 

The following discussions will describe the operation 

of each type of pc card used in the DAS. Where more than 
one card of the same type is used in the system, only the 
logical function of that card will be discussed. Appendix B 
contains pin number assignments for each pc card in the sys- 
tem, anJ appendix A contains the detailed logic schematics. 

4.5.1 Input Conditioner, Location 2-B, 

Drawing #SKD-LSX-0073 

All inputs to the DAS are first brought into this board 
before being distributed to the rest of the system. The 
reference frequency, VCO, and an optional time input use 
the same type of circuit. Operation of only one of these 

channels will be discussed. The input signal is first ac 

coupled with a low frequency cut off of about 10 Hz to a 
linear operational amplifier with a manually controlled gain. 
The amplified signal is then presented to a bipolar Schmitt 
trigger circuit with a hysteresis of *2 volts pruducing an 
output that is TTL level compatible. The TCD input is similar 
to the above operation with the exception that is is not 
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passed through a Schmitt trigger circuit. Power of ‘12 volts 
for the circuits is produced by an onboard dc/dc converter. 

4.5.2 Sync Det, Location 1-T, 

Drawing #SKD-LSX-0091 

Initial system synchroni zation and resynchronization at 
the beginning of each data block is performed by this board. 
The system is placed in a search mode by depressing the 
front panel Prime switch, in doing this flip/flop (F/F) U9-12 
is set, priming the system. F/F U13-3, PrTine, enables 0/S U1 
through U9-8 and 0/S U2 through U6-3, allowing the 2 one-shots 
tn detect the presence of a VCO input signal and to double 
its frequency through OR gate U5-6. IC's U3 and U4 form a 
down counter, counting down a count equal to IS. 4 milli- 
seconds by the system clock 10.4 kHz. VCO transitions con- 
tinuously preset a count into U3 and U4 preventing them from 
counting down. If the VCO is absent for a period of 
15.4 milliseconds, the first synchronization point on the 
data block is assumed to be present and 03 and U4 gives an 
output setting F/F U8-6. F/F U8-6 gives an output signal. 

Sync Status, informing the system that sync has been estab- 
lished and it also enables AND gate U7-11. The next tran- 
sition of the VCO will occur at the beginning of the second 
word of the first subframe of frame 32. AND gate U7-11 
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allows this transition to set F/F U7-6. F/F U7-6 then 
enables AND gate U6-6 allowing the down counter made up of 
U14, U15, and U16 to be clocked by the system clock, 

10.4 kHz, for a period of 169 milliseconds or the five 
remaining word times in frame 32. At the completion of the 
169 milliseconds, the carry from the down counter is supplied 
to the system by OR gate U13-8 as the term SY.DET., also 
one-shot (0/S) U12 is triggered to reinitialize the circuit. 

The system is now in the sync with the data. Sync is 
reestablished every frame 32, subframe 1, word times 1 and 
2 by AND gates U5-12 and U5-8 in the same manner as dis- 
cussed above. AND gate U9-6 recognizes frame 32, subframe 2, 
word 3 time and inverter U13-11 produces a pulse coincident 
with the trailing edge and presents it to the system as 
SY.DET. if sync was not established. Counter UlO detects 
the second false SY.DET. signal and automat lea 1 ly places the 
system into the Prime mode. 

4.5.3 Word Start, Location 2-T, 

Drawing ISKD-LSX-0060 

As described above the data block Is divided Into 
32 frames with each frame having two subframes and each sub- 
frame containing three word times. For simplicity we will 
describe a particular word as 7-2-1 where this would be 
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frame 7, 'ubframe 2, and word 1. This board develops a 
timing pulse that denotes the start of each word time and 
discrete levels correspond! ng to the individual word times 
and subframe times. SY.DET. (1) resets a modulus 3 counter, 
U10, to zero which is decoded by one-of-ten decoder, U7, 
supplying word 1 to the system via U4-12, (2) triggers 0/S 
Ull with the trailing edge which in turn resets F/F U9 sup- 
plying subframe 1 at U9-14, (3) supplies the first Word 
Start signal via OR gate U2-6, and (4) sets F/F Ul-8. F/F 
Ul-8 enables AND gate Ul-6 supplying system clocK. 10.4 kHz, 
to a modulus 351 counter consisting of U3, U5, and U8. The 
modulus 351 counter supplies an output every 33.75 milli- 
seconds through OR gate U2-6 as Word Start and also incre- 
ments the modulus 3 counter, UlO. Decoder U7 deccdes the 
three states of UlO as word 1, 2, and 3 and, at the end of 
word 3 time, toggles F/F U9 indicating a change between 
subframe 1 and 2. If at any time Prime occurs, F/F Ul-8 is 
reset halting the generation of further timing signals until 
the next SY.DET. 

4.5.4 Frame Decode, Location 3-T, 

Drawing #SKD-LSX-0092 

Thirty two discrete outputs are supplied to the system 
corresponding to each of the frame times. A one-of-thi rty- 
two decoder is used to accomplish this. The trailing edge 
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of SY.DET. fires 0/S U2 which in turn resets counters U5 
and U3. 0/S U1 recognizes the trailing edge of subframe 2 

producing a pulse that is counted by U5 and U3. Two ono-of- 
sixteen decoders, U7 and U6, wired in parallel decodes 
32 discretes states of the counter producing the unique 
output levels for each frame time. 

4.5.5 VCO Gate, Location 4-T, 

Drawing #SKD-LSX-0093 

It is desired to generate a time period within each 
word time of an exact integral number of VCO cycles delayed 
from the start of the word time by a programmable amount. 

To accom.lish this, Word Start sets F/F UlO-8 enabling AND 
gate UlO-6 and releasing a reset from delay time counter 
consisting of U8 and U9. AND gate UlO-6 then supplies a 
10 kHz clock to the counter U9, counting at one count per 
0.1 millisecond. Digital comparators U13 and U12 compare the 
number in the delay counter to a front panel selected delay 
between 0.1 and 9.9 milliseconcs giving an output when the 
numbers match at AND gate U14-6, which then fires 0/S U15 
resetting F/F UlO-8 preparing the delay counter network for 
the next Word St^rt, and sets F/F U2-6 enabling AND gate 
U5-11. 0/S Ull detects the leading edge of each VCO cycle 

and produces a 100 nanosecond pulse setting F/F U2-11 via 
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U5-8, allowing the cycle counter to count the VCO cycles. 

The count contained in the cycle counter is compared by a 
digital comparator, U4, to a front panel selection of the 
number of cycles to be contained within the gate period. 

When the correct number of VCO cycles are obtained, 0/S U3 
is triggered via AND gate U5-3 resetting F/F's U2-11 and 
U2-6. F/F U2-11 now has been set and reset within each word 
time such that the set period Is that of a selected integral 
number of VCO cycles. This period is presented to the sys- 
tem as VCO gate by OR gate U5-6 via AND gate U''-8. To 
insure that a gate period will exist during word times 
32-1-1 and 32-1-3 through 32-2-3 when it is possible that no 
VCO transitions will occur, AND gate U6-8 is inhibited and 
AND gate U6-11 is enabled during these times allowing the 
gate delay period to act as a VCO gate through OR gate U5-6. 
Gates U6-6 and U6-3 decode that section of frame 32 as 
described above. 

4.5.6 Data Available, Location 5-T, 

Drawing #SKD-LSX-0094 



To establish a measurement of the reference frequency 
at the same time that the VCO frequency is measured a 
5.2 gate period is generated by the VCO gate. 0/S U5 detects 
the leading edge of earh cycle of the 5200 Hz, F ref., 
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generating a pulse of 60 nanoseconds, and supplies these 
pulses to one of the two inputs of AND gates U2-3 and U2-6. 
The VCO gate enables AND gate U2-3 and the complement of 
the VCO gate enables AND gate U2-6. With AND gate U2-3 
enabled, the first 5200 Hz cycle will set F/F U1 6 which is 
reset then at the first cycle after the VCO gate period is 
over by AND gate U2-6, thus giving a 5.2 gate period of 
approximately the same period and time as the VCO gate. 

The 5.2 gate F/F Ul-6 then enables AND gate Ul-11 giving an 
integral number of 5200 cycles to the counters. Knowing 
the number of 5200 cycles and the period, an accurate calcu- 
lation of the frequency can be made. Also if the F ref. is 
a stable source the tape speed error can be calculated and 
subtracted from the VCO data measurements. Word Start 
triggers 0/S U4 delaying the pulse by a rnGnually controlled 
delay that should be set to approximately 30 milliseconds. 

The trailing edge of 0/S U4 triggers 0/S U3 producing a 

I 

1 microsecond pulse. Data Avail’ and its complement, flagging 
the system that data has been processed and is available for 
storage. 

> 

; 4.5.7 Clock Counter, Location 6-T, 7-T, 8-T, 9-T, 

: Drawing #SKD-LSX-0095 

^ ^ -- This pc card was designed as a general purpose counter, 

i 

I therefore, this discussion will refer to general operation 
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and section 5.2 will have to be consulted for pin number 
assignments. AND gate LI2-3 is enabled by one of its inputs 
while the signal to be counted is applied to the other input. 
Normally the VCO gate or the 5.2 gate will be the enabling 
signal and a front panel selectable 100 kHz or 1 Mhz will 
be the signal to be counted, or the 5.2 kHz will be the 
signal to be counted. In the case of the VCO gate and a 
1 MHz signal, the count contained in the counter would 
equal the period of the VCO gate in microseconds. Knowing 
the number of VCO cycles that are in the VCO gate period, 
the frequency of a particular word time can be computed by 
dividing the number of cycles by the measured time of that 
period. At the beginning of each word time the signal Word 
Start triggers O/S U4 resetting the counter to zero. 

4.5.8 Data Strobe, Location 11-T, 

Drawing #SKD-LSX-0097 

As described in section 4.2.4 there exists three types of 
data multiplexed through the system. Refer to Table II for 
exact word times, definitions, and functions controlled by 
the three COM levels. Each of the three unique COM levels 
enables a set of two input AND gates allowing a particular 
data function through the multiplexer. AND gate Ul-12 
decodes word time 1-1-1 which is then inverted by U2-8 



resetting counter U2. One-of-ten decoder U6 decodes the 
count contained in the counter U7, where the count of 0, 1, 
and 2 are decoded, inverted by U5-6, U5-4, and U5-2 and pre- 
sented to the multiplexer as COM 1, COM 2, and COM 4 respec- 
tively. AND gate Ul-8 detects word time 32-1-3 and AND Ul-6 
detects word time 32-2-3. OR gate U2-3 OR's these two sig- 
nals together advancing the counter U7 to the counts of 1 
and 2. AND gate U2-11 develops 188 strobe pulses by AND'ing 
COM 1 and Data Avail'. AND gate U4-6 develops 1 strobe 
pulse with COM 2 and the leading edge of word time 32-1-3 
detected by 0/S U3. AND gate U4-8 produces 1 strobe pulse 
with COM 4 and COM 4 Strobe. OR gate U4-12 OR's the^e 
three signals producing 190 Data Strobe signals to the sys- 
tem as data transfer signals. 

4.5.9 Data I/O Location 12-T, 13-T, 14-T, 16-T, 

17-T, 18-T, 20-T, 21-T, 22-T, 24-T, 25-T, 26-T, 
Drawing #SKD-LSX-0068 

The multiplexer consists of three sets of four each of 
these pc cards. Refer to appendix B for the pin assignme.it 
versus function on each pc card. There are 12-2 input AND 
gates with 1 input of each gate common serving as an enable 
line. Each of the gates are of the open collector type and 
may be wired OR'ed. ^hen a set of gates is selected the 
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the output is the ONE'S compliment of the input. Drivers U2-6 
and U2-8 enables the AND gates with a logical one input level. 

4.5.10 Data Buff, Location 15-T, 19-T, 23-T, 24-T, 
Drawing #SKD-LSX-0069 

Data from the multiplexer is temporarily stored in the 
four Data buff pc cards. Refer to appendix B for pin number 
versus function of each card. The data strobe pulses from 
the Data Strobe card, section 4.5.8, provides a load pulse 
via drivers U2-6 and U2-8 to three four-bit latches. Each of 
the latches will hold the information present on the inputs 
with the high to low transition of the data strobe pulse. 
Pull-up resistors are provided for each of the 12 inputs 
that may be used as terminating resistors when the latches 
are fed by open collector type circuits. The output is 
presented as the ONE'S compliment of the input data. 

4.5.11 Mode Detect, Location 10-T, 

Drawing #SKD-LSX-0096 

The mode of operation of the SEP receiver is determined 
by the Mode Detect card. In referring to figure 4.2.1, it 
is seen that word times 32-1-3, 32-2-1, 2, and 3 contains 
the information in question. Word time 32-1-3 contains the 
primary mode of the receiver where the normal mode, MODE 1, 
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is the data taking mode, and the acquire mode, MODE 2, is 
the search mode to obtain receiver lock. Word times 32-2-1 
and 2 specify the antenna, X, Y, or Z, that the receiver is 
utilizing to obtain sync. Word time 32-2-3 contains infor- 
mation as to the sync status of the receiver. The four word 
t^mes, 32-1-3, 32-2-1, 32-2-2, and 32-2-3, are detected by 
AND gates U4-8, U7-12, U7-8, and U7-6, respectively. OR 
gate U4-6 and the respective R-C differentiators detect the 
leading edge of each of the four word times and then sets 
F/F Ul-8 via inverter U9-12. F/F Ul-8 enables AND gate Ul-3 
supplying the system clock, 10.4 kHz, to counter 02 and 03. 

The counter of 02 and 03 supplies a set and reset pulse to 
F/F 06-6. 03-8, the set pulse, occurs 12.5 milliseconds after 

the start of each word and 03-11, the reset pulse, occurs 
25 milliseconds after the start of each of the four word 
times. F/F 06-6 is now set for 12.5 milliseconds in the 
center of each of the four word times enabling AND 06-8 
allowing any VCO transitions present during a particular word 
time to shift shift register 012. Shift register 012 will 
shift in "ONE'S" flooding the register with "ONE'S" until 
it overflows after four transitions of the VCO if the VCO 
signal is present. This circuit acts as a noise filter for 
spurious transitions. The overflow from the shift register 
sets F/F 011-10 via AND gate 05-10 enabled by word time 32-1-3 

i - 
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from AND gate U4-8. The above argument is valid for detecting 
a "ONE" during word times 32-2-1, 32-2-2, and 32-2-3 by F/F 
U5-4 and AND gate U5-13, F/F U8-10 and AND gate U8-1, and 
F/F Ull-1 and AND gate U8-4 respectively. The outputs of 
the four flip/flops are presented to the output via the 
multiplexer as MDWD 1, MDWD 2, MDWD 4, and MDWD 8 for decoding 
by WANG 700 calculator. In addition to the above, the four 
flip/flops are decoded by the one-of-ten decoder UlO to drive 
front panel indicator lights. 

4.5.12 Frame Counter, Location 28-T, 

Drawing #SKD-LSX-0098 

All DAS processed data for one word time may be dis- 
played on the front panel by selecting the Frame, Sub-Frame, 
and Word Number manually by front panel selectors. 0/S U7 
recognizes SY.DET. via inverter U4-12 resetting the frame 
counter U5 and U6. The frame counter U5 and U6 outputs are 
also presented to front panel LED numeric displays as well 
as the digital comparator U1 and U2. Front panel selector 
switches select one of the three word times and one of the 
two subframe times enabling AND gate U3-8. The digital com- 
parator U1 and U2 compares the front panel selection of the 
frame desired and the frame number as derived from the 
counter U5 and U6. The data strobe pulse enables the digital 
comparator each word time, fully enabling AND gate U3-10. 
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AND gate UJ-10's output. Data Display, is inverted by 
inverter U4-10 and used as a strobe pulse to a LED numeric 
display card to load the data from the multiplexer at the 
desired word time for front panel display. 

4.5.13 Driver Inverter, Location 29-T, 

Drawing #SK0-LSX-0099 

Three inverting/driving integrated circuits make up the 
power inverter pc card. U1 is of the inverting, open col- 
lector, high current type; U2 is a standard TTL inverter 
type, and U3 is noninverting, open collector, high current 
type. The high current drivers are used to drive front panel 
indicators and U2 is used for logic level inverters. 

4.5.14 Crystal Clock, Location IB, 

Drawing #SKD-LSX-01 01 

The crystal clock pc card is a dual purpose card, it 
produces eight decades of TTL level square wave frequency 
sources. The primary frequency source is a crystal con- 
trolled 10 MHz oscillator consisting of UlO. UlO is an 
integrated circuit VCO configured such that voltage divider 
R1 and R2 applied to pin 2 of UlO sets the free running fre- 
quency to approximately 10 MHz. C3 and crystal Y1 then 
locks UlO into a crystal source of 10 MHz. UlO pin 6 is an 
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output of 10 MHz which is then divided by 10 consecutively 
by U9, U8, U7, U6 > U5, Ul» U2 » and U3, for an output of 
1 MHz, 100, 10, and 1 kHz, 100, 10, and 1 Hz respectively. 

U3 pin 11 triggers one shot U4 producing a pulse width of 
approximately 1 microsecond at a rate of .1 Hz. 

4.5.15 FSK Board, Location 3-8, 

Drawing J!fSK0-LSX-01 02 

The raw navigation FSK signal is decoded by the FSK 
board to a TTL level compatible PCM data strain. The decoding 
of the data is performed in three steps: (1) the initial 

decoding of the FSK signal by a phase lock loop system, 

(2) integrating to eliminate narrow pulse widths from the 
phase lock loop system, and (3) finally by pulse width discrim- 
inating to insure that false pulse triggers do not trigger the 
decoding of the navigational data. A phase lock loop inte- 
grated circuit U1 is utilized to track the FSK input signal; 
resistor R7 is set such that the free running frequency of 
the phase lock loop integrated circuit U1 is approximately 
4300 Hz. Pin 8 of Ul delivers either a 0 volt or a +5 volt 
output depending on the input. The output will be zero volts 
with an input of 4625 Kz or a logical zero, and '*■5 volts for an 
input frequency of 4175 Hz or a logical one Input. This 
signal may be observed at TP2. Due to the characteristics 
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of the phase lock loop system, and the Instability of the 
DSEA recorder, there exists many short frequency deviations 
through the system. To eliminate these signals an operational 
amplifier U2 connected as an integrator with an integration 
period of approximately 1 millisecond is utilized to elim- 
inate the short duration pulses. The output of the inte- 
grator is delivered to amplifier U5 which offsets the output 
of the integrator such that the signal now appears as a 
sine wave about 0 volts, with a peak-to-peak amplitude of 
approximately 10 volts. This signal may be observed at TP3. 

U4 is a Schmitt trigger with a hysteresis of approximately 
2 volts or il volt. The output of Schmitt trigger U4 
develops a compatible TTL level signal which is then inverted 
by inverter U7-11. The output of inverter U7-11 now has the 
appearance of a serial PCM data stream. However, again due 
to the instability of the DSEA recorder there may exist false 
logic levels, from the DSEA recorder. These signals are 
further discriminated by a pulse width discrimination circuit, 
such that the minimum pulse width recognized by the system 
must be at least 5 Milliseconds or greater in length. The 
correct data format may be observed in figure 9. The 
output of inverter U7-11 enables AND gate U7-3. One shot 
U-12 recognizes the leading edge of the output of inverter 
U7-1 1 . One shot U-12 is manually set for approximately 
5 milliseconds by resistor Rll. At the end of the 
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5 milliseconds or the trailing edge of the pulse from one 
shot U12, one shot UlO triggers, allowing the output to pass 
through AND gate U7-3 setting flip/flop U9-11 and also firing 
one shot U5-6. OR gate U9-8 passes the signals of both F/F 
U9-11 and one shot U5-6. One shot U5-6 is set such that the 
output pulse width is 7 milliseconds long Insuring that 
if any pulse is detected that a minimum pulse width at the 
output of OR gate U9-8 will be at least 7 milliseconds 
in duration. The output of inverter U7-11 also triggers one 
shot U8 at the trailing edge time. The pulse width of one 
shot U8 is manually controlled by resistor R15 and is set 
frr approximately 5 milliseconds so that at the end of the 
5 milliseconds one shot U6 is triggered. If AND gate U7*6 
has been enabled by inverter U7-8 which is the inversion of 
the non* return-to-zero (NRZ) data from inverter U7-11 or if 
the data is not present then flip/flop U9-11 is reset. Flip/ 
flop U9-11 has now been set and reset. The pulse width of 
F/F U9-11 is the NRZ data from the inverter U7-11 delayed 
by approximately 5 milliseconds. This insures that the data 
is present for 5 millisecond from the leading edge of the 
firing of one shot U12 and has been absent for at least 
5 milliseconds after the firing of one shot U9. In this 
manner any pulse width of less than 5 milliseconds has been 
eliminated. The output of OR gate U9>8 may be observed at 
TP7 which represents the true PCH navigational data stream. 
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4.5.16 NAV Board, Location 4-B, 

Drawing #SKD-LSX-01 03 

The serial PCM data stream from the FSK board is decoded 
and converted from a serial to a parallel format. An 88.8 Hz 
clock that may be used to develop the system clock is also 
provided. To convert the PCM serial stream to a parallel 
format, an internal clock must be first synchronized to the 
PCM data strain. This is performed by synchronizing a much 
higher frequency oscillator to the phase of the PCM data. 

UlO forms a crystal controlled oscillator operating at a 
frequency of 364.089 kHz which is a multiple of 88.8 Hz. 

The output of UlO-8 is buffered by inverter UlO-10 and is 
continuously divided by 4,096 by counters U13, U12, and U9. 
With the positive transition of each PCM data transmi ss ion , 
one shot Ull is triggered producing a pulse width of approxi- 
mately 80 nanoseconds which then resets the dividing counter 
U13, U12, and U9 forcing the output of U9-7 to a zero. Con- 
currently, with this the positive transition of the PCM data 
stream is presented tc D-flip/flop U8-2, with ^.‘.e clock being 
provided by counter U9-7. D-flip/flop U8 shifts with the 
positive transition of Its clock Input. With the counter 
now set to zero and the output of counter U9-7 being a 
division of 364.89 kHz down to 88.8 Hz (which is the frequency 
of the PCM data) It Is known that in 1/2 of a bit time the 
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clock will change from zero to a poritive 1 level, thus 
shifting in the PCM data into the D-flip/flop U8-5. Now 
the clock from counter U9-7 has a phase that is changed to 
that of the incoming PCM data stream and with each succeeding 
PCM positive transition one snot UU triggers res'^tting the 
counter reestablishing the correct phase of the internal 
clock to the D-flip/flop 118. The clock then is presented 
to a shift register U5, U1 , and U4 along with the synchron- 
ized data from the D-flip/flop U8-5. AND gate U6-6 decodes 
the four sync pulse levels that must be present. These are 
decoded from the shift register U4-13, U4-3, Ul-4, U5-5. 

If the four sync pulses are present, U6-6 will produce an 
output, which is then inverted by UlO-4 and partially 
enables AN. r c J6-8. AND gate U6-8 then decodes multiples 
of the 88 i \o develop a strobe pulse that is located in 
the enter of a PCM data bit time. The output of AND gate 
U6-8 is then presented as an input to one switch position of 
SI as a TCD strobe signal. This strobe signal is used as a 
strobe to load the NAV data into a memory and to count the 
transfers of TCD data into memory. During the TCD strobe, 
shift register U4 contains the six bits of navigational 
information. In coincidence with the TCO strobe signal the 
parallel data will be present on the output of shift register 
U4 as the range plus, range minus, bearing plus, bearing minus, 
odometer front and odometer rear wheel pulses. One additional 
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feature that has been added to the NAV board is made up of 
counter U7. Counter U7 is simply a modulus 6 counter, 
counting the output of the clock and dividing this signal by 
6. With each sixth clock signal, one shot U3-6 is triggered. 
The output of U6 is presented to one side of switch SI and 
if selected is presented as the TCD strobe signal. This 
signal is used again to strobe six bits of i nf orma ti on from 
shift "egister U4 as range plus, range minus, bearing plus, 
b(?ring minus, odometer front, odometer rear to the naviga- 
tional memory and display circuits. The difference here 
is that the synchronization pulses ere also presented to 
the system. The format of the output of the shift register 
U4 s non- repet i t i ve in that one cannot predict the location 
of vhe sync pulse. However, all information is stored in 
th_* navigational memory and later written onto digital 
magnetic tape. Detailed computer analysis of the system can 
completely reformat the data and through programmed digital 
filtering techniques may better reestablish the true naviga- 
tional data format. 


4.5.17 Systems Clock, Location 5-B, 

Drawing #SKD-LSX-01 04 

System timing is developed for the entire DAS system 
by the system clock board from one of two possible sources: 

(1) 5.2 kHz referenced frequency input or (2) TCD clock 88.8 Hz 
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synchronized to the NAV data. Basic system clock frequency 
is 10.4 kHz. To multiply the input to 10.4 kHz a frequency 
synthesizer using a programmable phase lock loop system is 
utilized. The input to the system is determined by a jumper 
on the pc card. The TCD clock, 88.8 Hz is present at pin 3 
of the pc card and the 5.2 kHz is present at pin C. By 
jumpering one of the two pins to pin 1 of U4 the selection 
is made. U4 is an integrated circuit phase comparator, with 
transistor Q1 and amplifier U4 pin 8 a low pass filter is 
formed supplying a dc voltage to the voltage controlled 
oscillator U6. U6 is set to a nominal free running fre- 
quency of 10 MHz by the feedback capacitor C24. The output 
of the VCO U6 is fed to a programmable frequency divider, 
consisting of U8, U9, UlO, and Ull, which may be preset to 
any sired multiplier from 1.000 to 2.500 such that the 
output of the VCO may be multiplied within the limit of these 
two numbers. The output of the frequency divider Ull pin 
13 triggers one shot U7, which then resets the divider 
chain U8, 9, 10, and 11 to the modulus programmed by the 
switch assembly on the pc card. The output of one shot U7-8 
is used as one phase to the phase comparator circuit to be 
compared against the input signal. The output of the VCO 
is then divided by an additio?ial divider chain consisting 
of U1 , U2, and U3 which is a fixed divide by 1,000. The 
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output of U1 is inverted by buffer 1)5-6 and presented to the 
system as system clock, 10.4 kHz. As tn example let us choose 
an input to the phase comparator of 5.2 kHz and choose to 
multiply the 5.2 kHz by 1.990, giving us a desired output 
frequency of 10.348 kHz. Phase comparator U4 compares the 
phase of the 5.2 kHz to that of one shot U7, thus developing 
an analog voltage at U4-8 forcing the VCO U5 to change fre- 
quency. The frequency will continue to change until the 
output of U7 is 5.2 kHz. The frequency output of U6 is then 
divided down by counter chain U8, 9, 10, and 1 1 by a factor 
of 1990 and is fed back to U7 and the phase comparator U4 
in order to stabilize the loop at 5.2 kHz. To supply 5.2 kHz 
to the phase comparator, the VCO output must be operating at 
a frequency of 52 x 1990 because of the presence of the 
counter chain. This gives us the multiplication of 5.2 kHz by 
1990. This in turn gives us an output of the VCO of 10.348 MHz. 
The fixed divider chain 111 , 2, and 3 divides the 10.348 MHz 
by 1000 developing the 10.348 kHz signal through the driver 
U5 as the system clock output. 
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4.5.18 Memory In Control, Location 6-B, 

Drawing #SKD-LSX-01 05 

Control of the input to both the Data memory and the 
NAV memory is performed by the Memory In Control pc board. 

The following discussion will cover each section independent 
of the other. 

4.5.18.1 Drawing #SKD-LSX-01 05 , sheet 1 . Both the NAV 
memory and the Data memory are two phase clock systems. The 
clock frequency is 10 kHz. The 10 kHz is developed by the 
crystal clock board and picked off the 10 kHz tap. One 
shot Ull recognizes the trailing edge of each of the 10 kHz 
cycles. The output of one shot Ull-8 is then level con- 
verted to a MOS logic level of -12 to +5 volts and is pre- 
sented as phase 1. One shot U12 recognizes the leading 
edge of each 10 kHz cycle and is level converted to MOS 
levels of -12 to +5 volts and is presented as phase 2. 

Phase 1 and phase 2 clocks each are approximately 1 micro- 
second in dukation with no overlap of each other. Phase 1 
and phase 2 clock to both the NAV memory and the Data memory 
run 100 percent of the time. As stated above, the scientific 
information is delivered to the system as a 48-bit data word. 
The Data memory, however, is arranged as a 24-bit wide memory 
system. Therefore, a multiplexing of the data from 48 bits 
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to two 24-bit words is required. The data strobe signaling 
the system that scientific data is ready for storage is 
recognized by one shot U5-8. The output pulse width of one 
shot U5-8 is approximately 1 millisecond in duratioi. 

U5-8 output partially enables AND gate U3-3. OR gate U3-11 
differentiates the leading edge of one. shot U5-6 developing 
an approximate 50 nanosecond pulse setting flip/flop U9-5 
v’ia inverter U3-8. Shift register U9-9 makes up a one bit 
shift register that will shift the one level of flip/flop U9-5 
to its output with the next positive transition of the 10 kHz 
clock synchronizing the data strobe pulse with the 10 kHz 
signal. Shift register U9-9 output completely enables AND 
gate U3-3 which is then inverted and buffered by driver U2-8 
to be used as a commutation level for the first 24 bits of 
the 48-bit scientific data word. With the next transition 
of the 10 kHz clock U9-9 returns to the zero level. At the 
trailing edge of U5-8 one shot U6 is triggered. U6 partially 
enables AND gate U3-6. OR gate U3-11 differentiates the 
leading edge of one shot U6-6 again developing an approximate 
50 nanosecond pulse setting flip/flop U9-5. Again with the 
first positive transition of the 10 kHz signal the output of 
U9-5 is shifted into U9-9 immediately resetting flip/flop 
U9-5, and at this time U9-9 fully enables AND gate U3-6 
developing a second COM level to strobe in the second 24 bits 
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of the 48-bit scientific data word. The two pulses developed 
for each data strobe input signal by shift register U9-9 
are presented to the data memory as READ INPUT which actually 
stores the two 24-bit data words into the memory. 

4.5.18.2 Drawing #SKD- LSX-01 05 , sheet 2 . The input to 
the NAV memory is controlled by this section of the i^emory 
In Control board. The operation is very similar to that of 
the Data Memory Control board. The TCD strobe signal 
developed by the NAV board is detected by inverter Ul-6, 
then differentiated to an approximately 50 nanosecond pulse 
setting flip/flop U8-5. With U8-5 set, the next positive 
transition of the 10 kHz signal is used to shift a one level 
into shift register U8-9, and with the next positive transi- 
tion of the 10 kHz signal shift register U8-9 returns to a 
zero level. The output of U8-9 is then delivered to the NAV 
memory as READ NAV INPUT and this signal is used to write the 
contents of the navigational data into the NAV memory. The 
Q side of flip/flop U8-8 is inverted by inverter U7-11 
enabling AND gates U4-8, U4-11, U7-6, U7-3, U4-3, and U4-6 
which allows the six navigational data bits to be presented 
to the memory via drivers Ul-12, Ul-10, Ul-8, U7-2, Ul-2, and 
Ul-4 as six navigational data bits. The navigation memory 
is arranged as a 6-bit wide memory system with a range plus. 
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range minus, bearing plus, bearing minus, odometer front, 
odometer rear pulses being presented to the memory as NAV 1, 
NAV 2, NAV 3, NAV 4, NAV 5, and NAV 6 respectively. 

4.5.19 Two X Twelve Multiplexer, Location 7, 8, 

19, 20B, Drawing #SKD-LSX-01 07 

The 2x12 multiplexer board is a dual purpose multi- 
plexing system, consisting of a 24 wide, 12 dual, 2 input 
AND/OR gates. The logic is arranged such that one of two 
inputs enables 12 AND gates and the corresponding input of 

the two input AND gate is routed to the output. As can be 

seen by the schematic, pin 3 or TP2 is bussed commonly to 

12 of the 2 input AND gates and pin C or TPl is bussed 

commonly to the other 12 two input AND gates. For example 
if pin 3 is brought to a logically one level, the informa- 
tion at pin 13 of AND gate U3 is presented to the output of 

U2-8 or pin K of the pc card, and also if pin C is at logical 

one, pin 10 of U3 or pin M of the pc board is presented to 

the output of the inverter U2-8 or pin K of the pc board. 

For a listing of pin number assignments versus function 
assignments refer to appendix B. There are two places of 
usages for the 2 x 12 multiplexer, one as just described in 
section 4.5.18, Memory In Control. When the scientific 
48-bit parallel data word is to be written into the Data 
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Memory the two terms viescribed. Data 1 and Data 2, first 
permits 24 bits of the 48-bit word to be written into memory 
as a 24-bit parallel word, and then the second 24 bits is 
written into the memory as a parallel word. The second place 
that the 2 x 12 multiplexer is used is in the output of the 
NAV memory and the Data memory in routing the data to the 
digital tape recorder. 

4.5.20 8 X 195 Memory, Location 9, 10, 11, 12, 13, 

14, and 18-B, Drawing #SKD-LSX-01 08 

The 8 X 195 Memory consists of a series network of 
individual f i rst- i n-f i rst-out (FIFO) shift registers. Each 
of the FIFO shift registers is configured as an 8 x 13 bit 
memory. There are 15 of the FIFO shift registers connected 
in series per pc board, thus providing each pc board with a 
register equivalent to 8 x 195 bits. To form the Data 
Memory, six cards are required. The first three cards are 
connected in parallel giving a 24 x 195 bit shift register, 
and three additional cards are connected In series expanding 
the memory to 24 x 380 bits. These six cards for the Data 
Memory are located in 9B, lOB, IIB, 12B, 13B, and 14B. For 
the NAV data memory only one card Is required. It contains 
8 X 195 bits. However, two of the parallel Input bits are 
not used. Therefore we effectively have a 6 x 195 bit 
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Navigational memory. As stated above each shift register 
is a two-phase doc*' system. The operation of the memory 
is such that any time there is a data or logical one level 
present on any of the eight inputs, an eight-bit byte is ladeJ 
into the register or if there is a REAL INPUT at pin 20 of 
U1 the eight parallel bits are read into the memory. Opera- 
tion of the memory is such that when an eight-bit byte is read 
into the memory, it is sequentially shifted toward the output 
until it reaches the output, or until it comes to the last 
byte that was stored into the legister and there it will 
stop. Each register has a REGISTER EMPTY signal. The 
REGISTER EMPTY signals to the following register that the 
latter register is to accept data. The REGISTER FULL feeds 
information to the preceding register informing that register 
that it is to accept data. The final stage of each memory 
on pin 15 is the SHIFT OUT command. The SHIFT OUT command 
when brought to a logical one level transfers data sequen- 
tially out of the memory at a 10 kHz rate. However, if the 
SHIFT OUT command is one 10 kHz clock cycle wide, only 
one 8-bit byte will be shifted out of that respective memory. 
The direction of flow of information through the memory by 
IC number is U1 . U2, U3, U4, U5, UlO, U9, U8, U7 , U6, Ull, 

U12, U13, U14, and U15. Appendix B gives the pin assign- 
ment versus the logical function for each of the 8 x 195 bit 


\ 
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DC cards. For more detailed information on the integrated 
circuits refer to appendix C. 

4.5.21 Wang Copt-ol , Location 15B and 16B, 

Drawing #SKD-LSX-0072 and SKD-LSX-0071 

In the following discussion it will be assumed that the 
reader has a knowledge of the operation of the Wang 700 
calculator. Detailed operation of the calculator will not 
be discussed in this manual, however, as a reminder, external 
peripheral equipment cannot interrupt the Wang 700. The 
calculator must request information into its register, and 
then once the information has been requested the peripheral 
equipment must initiate a GO command back to the calculator 
to release the calculator from that peripheral equipment. 

Also many peripherals may be tied to the same I/O data buss 
of the calculator. The selection of an individual piece of 
equipment is made by the Device Code Select. This is 
eight-level code input that must be decoded. If the selec- 
tion of an individual peripheral compares to that of the 
eight levels on the Device Code Select line, then that partic 
ular peripheral has been selected for input into the Wang. 
Operation of the Wang control will be covered in two sections 
The first section will be the basic control or device selec- 
tion of the peripheral equipment; the second se tion will be 
the data multiplexing to the Wang. 
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4.5.21.1 The Device Code Select . The Device Code 
Select is performed by U5 and U . Any device code ma* be 
programmed via jumper wires on pc card 16B (drawing #SKD-LSX- 
0071). With the desired device code select programmed into 
the jumper wires on the pc card, these eight lines are then 
applied to Jigital comparators U5 and U9. Inputs to com- 
parators U5 and U9, pin 4, 3, 2 , and 1 on each IC are tied 
directly to device code select lines from the Wang 700. If 
the device code compares, AND gate U13 is enabled, then 
inverted by inverter U16-4 partially enabling AND gate U12-8 
and 12. The next level of selection of the device code is 
a group 1 or group 2 command. This is also programmable by 
a jumper wire on the pc card. If a group 1 is selected, 
then AND gate U12-8 is directly enabled and U12-12 is 
inhibited. If group 2 is selected, AND gate U12-12 is 
enabled and U12-8 is inhibited via inverter U16-8. Input to 
AND gate U12-9, is also tied to the Wang device code select 
line. With pin 9 of AND gate U12 high, a group 1 command 
is decoded at U12-8. Inverter U16-10 inverts this selection 
enabling AND gate U12-12 if a group 2 command is selected 
by the Wang calculator. Or gate U12-6 will OR the output of 
AND gate U12-12 or AND gate U8-8. U12-6 also enables the 

data output lines of the data multiplexing card 15B ia 
signal line labeled DATA ENABLE. The Wang calculiitor allows 
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the device code line to settle and then initiates a strobe 
pulse labeled WSTB28, which is inverted by U16-6 fully 
enabling AND gate U8-8 and which then sets flip/flop U4-8. 

This is the time when the calculator is now ready to accept 
data. Flip/flop U4-8 has now partially enabled AND gate U8-11. 
At the first strobe period, AND gate U8-11 will allow the 
strobe signal to set flip/flcp Ull-6 and pass through OR 
gate Ull-11 advancing counter U14 to a count of 1. The 
trailing edge of the output of OR gate Ull-11 triggers one 
shot U6-8, which is then inverted by inverter U8-3 sending 
to the Wang calculator the signal termed STB29, and which is 
used by the Wang calculator to strobe the input data lines 
into its register. In the event t.iat something has prevented 
the calculator from requesting data and as a warning to the 
operator that data has been lost, a warning signal has been 
supplied by the circuit. The two-bit shift regiS'.c' consisting 
of Uit-15 and U3-10 has a capacity to store two s'robe signals. 
The two-bit shift register is re«et at the end of ev ch of fne 
data transmissions to the Wang calculator. If howev.r, 

(1) the first strobe signal is set into the 2-bit shi-’c 
register and a data transmission was not started due to the 
Wang calculator not requesting a data transfer by the term 
WSTB28, and (2) a second strobe signal arrives, shift register 
U3-10 will go to a logical zero level setting flip/flop U4-6. 
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The setting of U4-6 enables a cross-coupled one shot pair 
made up of U-2 and U7 as a 500 millisecond duty cycle oscil- 
lator which is connected to a light driver and provides a 
warning as a red flickering light on the front panel. This 
light labeled Program Error may only be reset by manual 
intervention by front panel operation. This light serves 
as a warning to the operator that data has been lost and ;hat 
a full transmission of all information to the Wang has not 
been established. This does not destroy continuing sending 
data to the Wang, even though the synchronization of the 
data transmission may have been lost. One shot U15 recognizes 
the busy signal from the Wang calculator labeled GKBD. On 
the positive transmission of each GKBD term the calculator 
is signalling the peripheral that it is no longer busy. As 
a Wang recognizes the term WSTB9 to write data into its 
register, the GKBD signal is brought to a zero level, 
signalling busy. Once the character has been stored in the 
register the GKBD line is released and returned to a positive 
level, this positive tranr.'^'ion is recognized by U15-8. 

U15-8 produces a pulse through AND gate Ull-8 which has been 
enabled oy flip/floo Ull-6. The output of AND gate Ull-8 
is then sent through OR gate Ull*ll and then is counted by 
counter U14. The trai ing edge of the output of OR gate Ull-11 
triggers one shot U6. l»6-H is then ii. -"rte'’ and sent to the 


1-45 



Wang calculator as a second WSTB9 signal which writes the 
second character into the Wang register. This procedure 
continues until c -unter U14 reaches the count of six. At 
the count of six, AND gate U13-6 decodes this count firing 
one shot UlO. One shot UlO-8 resets the counter to a count 
of zero. One shot UlO-o resets flip/flop Ull-6 preventing 
additional GKBD s''nals from being recognized, resets flip/ 
flop U4-8 inhibiting feather WSTB28 strobe signals from the 
Wang, and resets the two-bit shift register 'J3-15 and U3-10. 
One shot U1 recognizes the trailing edge of one shot Uo 
which is the W0TB9 signal to the Wang calf-.lztor. The 
output of U1 is the signal to the data multiplexing board 
termed ROT (rotate), which selects the next data character 
to be transmitted to the Wang calculator. This signal will 
be further discussed in the next section. 

4.5.21.2 Wang da ta. Refer to Drawing #SKD-LSX-00/2 , 
board 15B for the following discussion concerning the data 
transmission to the Wang calculator. This board which has 
the capacity of storing six decades of information and is 
controlled by boa^d 163, and transmits all information 
required to the Wang calculator. The six decade buffer 
accepts data from the memory out at the strobe time; so all 
data going to the Wang calculator has been stored in the 
memory and has been read out of the memory and transferred 
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to the calculator in real time. The input is a parallel 
24-bit data buss. Each of the 24 bits is broken down into 
4 bits of a BCD character of six decades in length. Data 
t »nsmission to the Wang -'alculator is serial by character , 
parallel by bit. U3-12 and 8 inverts the strobe signal to 
the storage buffers consisting of U6, U10, U14, U5, U9, and 
U12. The storage buffers are of a tristate logic level type. 
The three states consist of a logical zero, a logical one, or 
a high impedance state when the buffer is not selected. When 
the six decades are stored into the buffer, the information 
is held until the next strobe pulse moves the next six 
decades into the buffer. The output of inverter U3-12 and 
U3-8 also strobe into buffers U4, U8, and U7 a fixed program 
code. U4 has a code of 07 strobed into it with each strobe 
pulse. The 07 and the four BCD bits from the six-decade 
storage buffer comprise an eight-level code to the Wang 
<.ilculator. Buffers U8 and U7 make up a GO command to the 
calculator which is transferred to the calculator at the end 
of its six-decade transmission, signalling the calculator 
that it is free from the data acquisition system. Inverter 
U3-10 Inverts the signal from U3-12 and U3-8 resetting 
counter U16, forcing the counter to a count of zero. Decoder 
U15 decodes the count of zero and enables the buffer U13. 
Inverter U3-2 enables buffer U5 for the first six data trans- 
fers to the Wang calculator. The buffer U4 contains the 
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high order four-bit code to the Wang calculator and the 
six-decade buffer contains the low four bit levels thus making 
up the eight-level codes to the Wang calculator. The output of 
the six-decade buffer and U7 is ANDed with Ul-8, 11, 6, 3 and 
the buffer U4 and U8 is ANDed with AND gate 112-11, 6, 8, 3. 

AND gates U1 and U2 are enabled by DATA ENABLE from board 16B. 
With the AND gates enabled and decoder U15 selecting the 
six-decade buffer U13, U4, and U13 are passed to Wang calcu- 
lator as a high order and low order code of 07 for the high 
order code, and the BCD digit for the low order code. As 
stated above, the write signal WSTB9 to the Wang calculator 
has been presented to the calculator prior to the ROT signal. 

We have now written the first decade into the calculator 
register. When the calculator has accepted this decade, 
board 168 generates the term ROT. ROT is inverted via 
inverter U3-6 and advances counter U16 by a count of 1, 
selecting U9 of the six-decade buffer, supplying to the calcu- 
lator the second decade of information to its register. 

This process is repeated until all six decades have been 
written into the calculator's register. With the sixth ROT 
signal, pin 4 of decoder U15 is enabled, U4 is inhibited and 
inverter U3-4 enables buffers U8 and U7. U8 supplies a high 
level order code of 05 and buffer U7 supplies a low order 
code of 14. This is sent to the calculator as a GO command. 
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Whe . the calculator recognizes this GO command, it proceeds 
with the next programmed instruction and releases itself 
from the peripheral that it has addressed, in this case, 
the data acquisition system. AND gate U1 and U2 are of the 
open collector type and if this device has not been selected, 
these lines are held high and may be wired ORed to additional 
devices for expanding the number of peripherals that may be 
applied to the Wang calculator. 

4.5.22 Mag Tape, Location 17B, 

Drawing #SKD-LSX-0077 

As stated above, all information (scientific, naviga- 
tion, and significant navigation transfers) is written on 
digital magnetic tape. The mag tape pc card performs this 
operation. It accepts information from the 2 x 12 multi- 
plexer card after the NAV data. Scientific Data memory and 
the TCD count has been routed through the 2x12 multiplexer. 
Input to the mag tape card is 24 parallel lines. In this 
case the 24 parallel lines are broken into six BCD characters. 
The six decades are stored in a temporary memory buffer, 
that is made up of tristate logic latches. Each latch is 
four bits, and the output of the latches is of tristate levels, 
that is, standard TTL one or a logical zero or if the chip 
is not selected, the outputs are at a high impedance level. 


4-49 


Flip/flop U2-3 is forced to a continuous high state by tying 
pin B of pc card to +5 volts which is then inverted by U2-8 
forcing flip/flop U2-3 to remain set. This enables AND gate 
U2-11 which passes each memory output strobe pulse through 
OR gate U5-8 strobing the data from the 2 x 12 multiplexer 
into the six decade storage buffer. The output of AND gate 
U2-11 also resets flip/flop U5-3. Flip/flop U5-3 goes to a 
logical zero level and removes a reset level from counter U12 
allowing it to be advanced. Decoder U8 decodes the count of 
zero and decoder U8-13 enables the six decade buffer stage 
UlO making its output available to the tape recorder. Along 
with removing the reset level from counter U12 flip/flop U5-3 
turns transistor Q1 off allowing the unijunction oscillator 
to start oscillating. The oscillator output is shaped by 
transistor Q3 firing one shot U9. One shot U9-6 is inverted 
by U5-6 and then presented to the tape recorder as a step 
and record pulse. The trailing edge of one shot U9-6 is 
detected by one shot U13 and then the trailing edge of U13-6 
advances counter U12 which is advanced to the count of one 
and then is decoded by one of ten de*oder U8. U8-12 enables 
the decade buffer U6 which presents the next decade to the 
tape recorder. This procedure continues until the count of 
six is decoded by U8 at pin 4 resetting flip/flop U5-3 forcing 
counter U12 to 0 for the next operation, and turning transistor 
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Q1 on, preventing further oscillations of the unijunction 
oscillator. The output to the digital tape recorder is 
buffered via U1 . Tracks A and B of the tape recorder are 
permanently tied to a logical zero level, tracks 1, 2, 4, 
and 8 are buffered by Ul-10, Ul-8, Ul-2, and Ul-4 respec- 
tiv.jly. The step and record to the recorder is buffered by 
Ul-6. For detailed operation of the tape recorder refer to 
the Cipher lOOH digital tape recorder technical manual. 

4.5.23 Memory Out Control, Location 21B, 

Drawing #SKD-LSX-01 09, Sheets 1 and 2 

The memory out control board, controls both the Data 
memory and the Navigation memory. Operation of the Data 
memory is controlled by sheet 2 of 2 and the NAV memory by 
sheet 1 of 2 of drawing #SKD-LSX-0109. 

4.5.23.1 Data memory control . In the following dis- 
cussion we refer to sheet 2 of 2 of drawing #SKD-LSX-01 09. 
Prime is used on the data memory to initialize the memory 
out control and also to clear the Data memory of all data. 
Prime is inverted by U2-11 and. via diode OR gate CR2, is 
ORed with the front panel memory clear through OR gate U6-11 
bringing the shift out signal to the Data memory to a logical 
one level shifting all information from the memory out. 
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The 380 counter is counted down and produces an output at 
U3-13 which Is differentiated by R3 and C5 resetting flip/flop 
U2-6. U2-6 then inhibits 1 kHz signals from passing through 

AND gate U6-3 to the modulus 6 counter U9. With U2-6 reset, 
the ^ side of U2-8 resets the modulus 6 counter U9 to a zero 
level, initializing the counter for the next sync detect 
signal . 

An additional feature is built into the data memory 
control in that the board is looking for a synchronizing 
change sign signal to the Wang calculator which occurs at a 
specific time during the data transfers from the memory. The 
recognition of this signal is described by the following 
discussion: One shot U8 is triggered by the read commands 

to the data memory via inverter U15-6, and then applied to 
AND gate U20-11. U20-12 is enabled by flip/flop U20-6. The 

U8 one shot output is then counted down by down counter U23, 
U22, U21, which comprises a 379 modulus down counter. The 
change sign data word to the Wang calculator should occur in 
the 379th data transfer from the memory. The detection of 
the change sign signal is made by digital comparator U19. 

One set of inputs to the comparator is permanently wired to 
the bit configuration of a change sign signal. The other 
set of inputs to the comparator is from the output of the 
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Data memory. The comparator then is enabled with each output 

% 

of one shot U8, and if a comparison occurs, AND gate U15-8 
is qualified and is then inverted by inverter 1)15-11. If 
flip/flop U20-6 has not been reset this pulse is then passed 
through AND gate U15-3 and diode ORed with the front panel 
prime switch. It should be remembered here that flip/flop 
U20-6 was initially set with SY.DET. and is reset after each 
379th count by the down counter U23, U22, and 1)21. Thus 
the AND gate U15-3 is only enabled for the first 379 data 
transmissions from the Data memory. On the 380th transmission 
the change sign should give a comparator output and be pre- 
sented to AND gate U15-3 but with flip/flop U26 reset by 
U21-13, prime will not be set. 

4.5.23.2 NAV data memory control, sheet 1 of 2 of 
#SKD-LSX-0109 . One shot U7-6 recognizes the trailing edge 
of the VCO data gate. When one shot U7-6 is triggered 
flip/flop U6-8 sets, supplying to the multiplexer a gate 
signal for multiplexing data from the NAV memory to the 
output. One shot U7-b also presets a 195 down counter, con- 
sisting of UlO, U14, and U18 and also sets flip/flop U11. 

With flip/flop U6-8 set AND gate U12-11 is enabled allowing 
a 1 kHz signal to pass through and be inverted by inverter 
U12-6 and then triggering one shot U17. One shot U17-8 Is 
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delivered to the system as the NAV step signal and is also 
differentiated by capacitor C-9 setting flip/flop U16-5. 
Flip/flop U16-5 and U16-9 form a two-bit shift register that 
is used to synchronize the reading of the NAV memory with 
t. '» 10 kHz memory clock frequency. With the flip/flop U16-5 
set, ‘he first positive transition of the 10 kHz signal 
shifts to a one into U16-9 and a zero into U16-5, and with the 
next positive transition, the zero from U16-5 is shifted into 
U16-9 giving one 10 kHz clock bit time out of U16-9. The 
signal from U16-9 is ANDed at AND gate 1)12-8 with flip/flop 
1)11-9. If flip/flop Ull-9 is set, U16-9 is passed through 
AND gate U12-8, inverted by U12-3 and is used as a shift 
signal to the NAV memory, reading the next NAV data word. 
Transistor Q1 monitors the NAV memory for a memory empty 
condition. If the memory is empty, transistor Q1 resets 
flip/flop Ull-9, inhibiting AND gate U12-8, and preventing 
any further read commands to the NAV memory. This does not, 
however, inhibit the NAV step command or inhibit the NAV data 
gate. The operation of the 195 down counter UlO, U14, and 
U18 continues until a count of 195 has been reached. At 
that time flip/flop U6-8 Is reset inhibiting any further 
transfer of 1 kHz signals through AND gate U12-11. 
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4.5.24 TCD Control, Location 228, 

Drawing #SKD-LSX-01 1 1 

This pc card is used to (1) read the significant NAV 
data transfers from the memory that has been accumulated in 
the scaler boards, (2) to buffer the data, and (3) to output 
three decades of information to the mag tape identifying to 
the software the significant number of NAV data transfers. 

The board also, at the conclusion of transferring the three 
decades of information, produces an inter-record gap command 
to the tape recorder, initiating the record gap, and setting 
the tape recorder ready for the next record. One shot U7 
recognizes the trailing edge of the NAV data gate. U7-8 
strobes information from the scaler board, containing the 
three decades of significant NAV data memory transfers, into 
storage buffers U3, U2, and Ul. The trailing edge of one 
shot U7 is recognized by one shot U8. One shot U8 firing 
supplies a TCD clear pulse to the scaler board, resetting 
the scaler, initializing the scaler for the next accumulation 
of NAV data transfers. One shot U8-6 sets flip/flop U4-8. 

AND gate U4-11 is enabled by flip/flop U4-6 supplying 1 kHz 
clock signals to counter U9 and to AND gates U5-12 and U10-11. 
The count contained in counter U9 is decoded by one-of-ten 
decoder U6. 


Decoder U6-2 decodes a count of one which enables the 
output of buffer U3 supplying the most significant decade 
to the tape recorder via the multiplexer 2 x 12 multiplexing 
boards. U6 pin 2 Is also supplied to AND gate U5-12 via OR 
gate U5-6. When ANDed at U5-12 with the 1 kHz clock, it 
produces a TCD step pulse which Is used as a step and record 
pulse to the magnetic recorder via Invjrter UlO-3. The one- 
of-ten decoder continues decoding counter U9, such that U6-3 
supplies the second most significant digit to the tape 
recorder and another step and record pulse. U6-4 selects 
the least significant digit to the tape recorder and develops 
the third step and record pulse. The count of six Is decoded 
by one-of-ten decoder U6-7 which Is then Inverted by Inverter 
U10>6 enabling AND gate U10-11. This allows one cycle of 
the 1 kHz clock frequency to be Inverted by UlO-8 and pre- 
sented to the tape recorder as the Inter-record gap command. 
U6-9 then decodes the count of 7 from the counter U9 resetting 
flip/flop U4-8 stopping the operation until the next NAV data 
gate time. U4-6 OR's the TCD gate and the NAV data gate 
forming an overall NAV gate signal. U4-8 Is also supplied 
to the system as a TCD gate. 
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4.5.25 Up-Down Counter, Location 23B, 248, 25B, 

273, 28B, and 30B, Drawing #SKD-LSX-01 1 2 

The up-down counter pc board is a general purpose pc 
board. It is used in five different circumstances. These 
include (1) the accumulation of the significant TCD or NAV 
data transfers to the memory. (2) accumulation of the range 
information, (3) accumulation of the bearing information, 

(4) accumulation of the odometer information and (5) accumu- 
lation of time. These locations are board numbers 23B, 24B, 
25B, 27B, 28B, and 30B respectively. Refer to the wire list 
in appendix B for detailed pin assignment versus function. 

The pc card consists basically of three decades of up-down 
decade counters consisting of U2, U3, and US. The three-decade 
counter may be externally preset to any number between 0 to 
999, externally cleared, or may be counted up or counted 
down. Outputs from pc cards CARRY and BORROW are provided 
so that two cards may be cascaded. The CLEAR Input, pin 7 
of the pc card applied to pin 14 of the counters U2, U3, and 
US clears the content of the counters with an active high 
signal, therefore, if clear is not used pin 7 of the pc card 
must be kept at a loc.ical zero level. The load signal is 
used to preset externally programmed input, into the counters, 
three decades of inpu:s are provided into the pc board. 
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Pull-up resistors are provided on the pc board if required 
by the external system. Load is accomplished by bringing 
pin 6 of the pc card to an active low signal. AND gate Ul-6 
and 8 control the function of the counter as to count-up or 
count-down. UP input to the pc card is on pin 3 and DOWN is 
on pin 6. These two Inputs are of the active high type, up 
and down inputs must not be high simultaneously. If the 
counter is desired to count up, pin 5 of U1 must be in the 
logical one 'tate and pin 10 of U1 must be in the logical 
zero state. With pin 5 high, AND gate Ul-6 is partially 
enabled. Clock signals inverted by U1-11 pass through AND 
gate Ul-6 and are applied to pin 5 of U2 s ) that each suc- 
cessive clock pulse Is counted up. To reve»*se cnIs opera- 
tion one merely brings the UP input to a logical zero and 
raises the DOWN input to a logical one level. The CARRY 
output is inverted by U4-11 and brought out on pin 20 of the 
pc card. The BORROW output is inverted by U4-8 and brought 
out on pin x of the pc card. Parallel output of the counter 
is also provided by the pc card, in three BCD decades of 
Information. 

4.5.26 LED Driver/Buf ir. Location 30T, 31T, 32T, 

26B. and 29B. Drawing #SKD-LSX-007S 

The LED driver/buffer board is a general purpose LED 
display driver. It was primarily designed to operate around 
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the OPCOA SLAl , LED numeric displays. However, the board 
will function with any LED numeric display that is of the 
common anode tyne. The pc card is equipped with a memory of 
six decades in length or 24 parallel tits of information. 
Normally the 24 parallel bits are broken into six BCD charac- 
ters. Th*» buffer is of the tristate logic level type. With 
the buffer not selected, the outputs will be at a high 
impedance level and when the buffer is selected normal TTL 
levels are delivered. The six decades of information are 
loaded into the buffer consisting of U5, U4, U3, U9» U8» and 
U7 by AND gate U2-11. Inputs to AND gate U2-11, Data Strobe 1 
and Data Strobe 2, must both be at a logical one level. At 
a logical one level AND gate U2-11 is enabled, inverted by 
OR gates U2-8, U2-3 and U2-6 strobing the 24 parallel lines 
into the buffer. A free running unijunction oscillator 
derives the commutation frequency. Q1 is the unijunction 
transistor, operating at the frequency determined by resistor 
R1 and capacitor Cl. Transistor Q? shapes the output of the 
uni-Junction transistor Q1 , and is counted by counter U6. 

UlO Is a one-of-ten decoder that decodes the count contained 
In counter U6. Operation of the system Is continuous. When 
the count of zero Is present In U6, UlO-13 enables the outputs 
of buffer U5 to the seven-segment, decoder driv*? ' and also 
turns on transistor Q3. With transistor Q3 nn, current Is 
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supplied to the common anode of the display; U1 sinks cur- 
rent from one or any combination of seven segments of the 
display. A 51 ohm limiting resistor is provided in each of 
the seven-segment input lines to the decoder. The LED 
numeric display completes the current path between the tran- 
sistor Q3 and the decoder driver Ul. The next oscillation 
of the unijunction transistor Q1 is counted by U6 which is 
then decoded by UlO-12. UlO-12 selects the second decade, 
buffer U4, to be decoded by the seven-segment decoder, Ul . Ul 
also turns off transistor Q3 and turns on transistor Q4, 
supplying current to the second LEO numeric display. This 
procedure continues for all six decades and than repeats. 

The frequency of commutation of the six decades of readouts 
may be increased or decreased by the selection of R1 and Cl. 

A lamp test input is provided such tnat when it is brought to 
a logical 1 level all segments of the displays are illuminated 
thus giving a display of the numeral 8. 

4.5.27 Six Decade Numeric Display, 

Drawing #SKD-LSX-01 00 

This pc card holds a maximum of six LED numeric display 
units. All seven segments are common to the output of the 
pc card and individual anode drive lines to each of the 
displays are provided by the input to the pc card. This 
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pc card is used in conjunction with the LED driver/buffer 
pc card, drawing #SKD-LSX-0075 . 
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Gates, Series 54/74 


0M7400 (SN7400) quadruple two-input NANO gat# 
DM7410 (8N7410) triple three-input NANO gate 
DM7420 (SN7420) duel four-input NANO gate 

general description 


Employin^i TTt fTransiftor-Transrtfof to®*c) 10 
achieve high speed at moderate power dissipation, 
these gates provide the basic fgnctions used in the 
implementation of digital integrated circuit sys 
terns Characteristics of the circuits include high 
noise immunity, tow output impedance, good 
capacitive drive capability, and minimal variation 
in switching times with temperature The gates 
are compatible with and interchangeable with 
Series 74 equivalent. 


r«y features inctude 

• Typical Noise Immunity IV 

■ Guaranteed Noise Immunity 400 mV 

• Fan Out ’0 

■ Allowable Power Supply Variation 

4.75V to 5 25V 

• Average Propegation Deley 13 ns 

■ Average Power Oissipetion 10 mW per gete 


schematic and connection diagrams 


(ilwwn fer OM7410) 



DM8000. 10. 20 


DM7400. DM7410. DM7420 









r 


j 


I 

k' 



Gates, Series 54/74 


P 

} 

I 



DM7430 (SN7430)eioht*input gate 


general description 


Employing TTt (Trmsiilor Trgniigtor Logic) to 
•chiM high HpmA gt modcrsM dtepction, 
the DM7430 pfwklw thg hasic functions uwd in 
the impigmonution of digiul integrated circuit 
systems. Character istics of the circuit includes hif^ 
noise immunity, ^ output impedance, good 
capacitive drive capability, and minimal variation 
in switching times with tamparatura. The 
DM7430 It Gompatibla and inferdhangaabla with 
Series 74. 


Key features indude: 

m Typed Noise Immunity IV 

■ Guaranteed Noise Immunity 400 mV 

• Fan Out 10 

• Allowable Fower Supply Variation 

4.76V to 5.25V 

■ Average Fropagstion Delay 13 ns 

• Average Fower Dissipation 10 mW par gate 


schamatic and connection diagrams 



OM7430 






DM8040 (SN7440) dual four input buffar 
general description 


{Employing TTL (Transistor Traosisior Logic) the 
DM8040 buffer is used when high fan out is de 
sirable. In addition to driving a large number of 
TTL inputs, this buffer can be us.ed to drive lines 
between equipments, to operate small relays and 
lamps (50 mA), and to act as a clock driver for 
synchrortous logic systems. It is completely com 
patible with other Series 74 devices. 


schematic diagram 


Key features include. 

* Typical Noise Immunity 

■ Guaranteed Noise Immunity 

* Fan Out 

* Diode Damps on Inputs 



iaa«M act MN •! wa aaM 


connaction diagram 
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Gates, Series 54/74 


i 


0M5402/DM7402 (8N5402/SN7402) quad two-input NOR gate 


general description 

The OM5402/l)M7402 is • quad 2 inout NOR gate 
utiliiing TTL I Tr ansistof -Transistor Logic) to 
achieve high speed at nominal power diwpatton It 
IS complettiy compatible with other Senes S4/74 
devices. 

Features include. 

• Input Clamping Diodes 

a Typical Noise Immunity IV 


■ Guaranteed Noise immunity 400 mV 

a Fan-out 10 

• Allowable Power Supply Variation 

DMS402 4 5V to 5 5V 

0M7402 4 7SVto5.2SV 

o Average Propagation Otlay 1 2 ns (with SO pF ) 

• Averaga Power Oiseipation 14 mW per gate 


schamatic and connaction diagrams 
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OM7002/DM8002 
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DM6406/0M7406 .0M6416/DM7416 
(8N5406/SN7406 ,SN94ie/SN7416 ) 
h«x inv«rt«r buff«rt/drivart 


ganeral datcription 

Thcfe TTt tnv«rt«r buff«rft/dnv«f$ art fuMy 
compatiblt for u$t with TTL an6 OTL look: eir> 
Cults Each ifwtrttr ftaturti hi^-voltagt, optn> 
collector outputs (OM6406/DM7406 30 volts 
minimum breakdown and OM5416/DM7416 15 
volts minimum breakdown). These inverters also 
feature high sink current capability. (DM5406. 
0M5416 30 mA and OM7406. OM7416 40 mA). 


faaturaa 


• Input Clamp diodes 
■ High voltage open collector outputs 


OM5406/DM7406 

30V 

DM5416/OM7416 

15V 

m High sink current capability 


DM5406. DM5416 

30 mA 

0M7406. 0M7416 

40 mA 


• 15 ns typical propagation delay time 
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schamatic and connaction diagrams 
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DM5407/DM7407,DM5417/DM7417 
(SN5407/SN7407.SN5417/SN7417) h«x buff«rt/driv«rt 


general description 

These TIL hex buffers/dr »v«rt art fully compatible 
lor use MTith TTL and DTL logic circuits Each 
buffer features high voltage, open collector outputs 
I0M5407/DM7407 30V minimum broakdown ar>d 
0M541 7/DM7417 15V minimum breakdOMrn) 
These buffers also feature high sink current cape 
bihty {DM6407, DM5417 30 mA and DM7407. 
DM741/ 40 mA) 


features 

• Input clamp diodes 

■ High voltage open* collector outputs 

DMS407/DM7407 

DM5417/OM7417 

• High sink current capability 

DM5407.DM5417 

DM7407.DM7417 

■ 14 ns typical propagation delay time 

• 145 mW typical power diuipation 


schematic end connection diegrems 


Dual In l»#m f nines 5 Flat taaeaes 


ac test circuit 


•writching time waveforms 
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■»eisaise 

mie*««t* 


ati»t seMNN* taM»e*4«t* >si»« >aa * mum # 
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DM5407/DM7407.DM5417/DM7417 
(SN5407/SN7407,SN5417/SN7417) hex buffers/drivers 
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DM5442/DM7442 (8N6442/8N7442) BCD to dMimol <i«:o4or 
gonoral doicription 

Tht DMS442/OM7442 utiNm StricB 94/74 oom- Tht dseotfinf iofic ts tuch ttiat wbtn 

pBtibIt ctrcuitt'y to dte o tfi • four«bit BCD mimbBr bmary numtotn B ttwtto 10 ir>d 15 ir« oppliitf to 

to onrof tofi outputs. Tfmm ton dsctmol ttio mputt. fio outputi art tnabM 

outputs art etpabit of drfvinf 10 standard TTt 
loads ttch. 


logic and connection diogromt 



typical application 
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Flip Flops, Ssrios 54/74 


DMS474/DM7474 (SN5474/tM7474Hut< ^ flops 
gsnsrsf 4d>cription 


Th« OMM7«<OMM74 du») 0 (lip IIOM art *h 
V9n«d for u$« flott of two input*, 

inch M on 4 JK or «n RSfUp 4rr ’’Ot r*qu»ffi?. 
If only a smpit input Uwo corntMOoitonsf 
con tm utiliiad, than an tptra input k% iaptrftuN^ut. 
Tht 0MS474OM7474 havt or>Iy a vn^c DATA 
input The lopical lavcl applied to this OAT A mput 
I* trartiftrfod to the Q output when int clock 
pulM voltage ri«aa to a logical t lit* only nticwmmy 
to set up infor ffiation on the OAT A input iMral 


otfere the cfoeli puiat voltaga rues. 
»t ft only nacMiarv so hold that mtormo 
utveral nanoaeconda attw the clucii pulie vo* 
raachaa tha logwdl 1 level. DATA information 
«4 then free to change in preparation for tht neat 
clock putM Since only one pm ta used for deu 
entry* Mly eaynchronom (both PRESET and 
CLEAR) capability can be provided m e 14 pm 
dual m lint park age. 



DM?S10/DM8Et0 
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OM5475/OM7475 
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OM5475 /DM7475 (SN5476/8N7479) quad latch 

ganaral description 


Tht OM5475/OM7476 is t^our bit ttoraft tismtot 
utilixin^ tstch comtfctfd gttts to ptrform tht 
mtmory function. TTL circuitry it employtd 
providing fait ipttd tnd high noitt immumty. 

CLOCK it talitn to tht logical 0 rate, whattvar 
binary Mta was pratant on the 0 mput at tha timt 
of tfiit uanaition will oa itorad on the Q output. 0 
it atao providad for addad flaaibilitv. 

Tht information bits to bt storad art applitd So 
tht 0 inputi If tht CLOCK input it in tht logical 
1 state, tht Q output drill foMorr tht information 
applied to tht corrttportding 0 input. Whan the 

Two laparau docs input linai art providad« each 
controllmg two laichaa. to that other appltca 
fions-auch as • two phaaa flip'fU.p-can ba par 
fp«mad. 

logic and connection diegram 
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DM5490/0M7490,DM5492/DM7492,DM5493/DM7493 
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DM5490/ 0M7490 (8N6490/8N7490)4«cad« counter 
DMS492 /DM7492 (8N6492/8N7492) divido by-twolvo counter 
DM5493/ DM7493 (SN5493/8N7493) four-bit binery counter 
generel description 


THmTTL (Trtnfinor-TraiHifior'Ijosic) monoMthfc 
ooufitort 978 cip8bi8 of ooiinttn^ puitot at a 
QU8r8nt«8d froqutney of 20 MHi. Gating is pro- 
vidad to rawt tha oountart to tha mora popular 
statat. GHaractariitics includa high tpaad at modar- 
ata poiMar dissipation, high noita immunity, and 
minimal variation in parformanca ovar tampara- 
tura. Thaaa circuits ara complataly oompatiWa 
with othar sarias S4/74 davicas. 

To provida graatar flaxibility, tha oountart may ba 
usad m any of tha modat as follows 

DM5480/DM7490 

1. BCD dacada countar ><onnact tha A output 
to tha BD input. This is tha normal moda of 
oparation. 

2 Symmatrtcal divida by tan oparation -connact 
tha 0 output to tha A input. Whan pulsas ara 
than appiiad to tha BO inputs a symmatrical 
wavaform ona tanth of tha appiiad fraguarKy 
will appaar at tha A output. 

3. Divtda-by ftva oparation ->if no axtarnal con- 
nections ara mada a fraquarKv division of 
fiva will raault batwaan tha 80 input and tha 
0 output. This allows tha flip flop A to bt 
uaad to dwid8<by*fwo if daiirad. 


0MM82/DM7492 

1. Whan uaad as a divida4>v-t w a tv a countar out- 
put A is oonnactad to tha BC input. In this 
moda output! A. C, and O provida dwiaKHM by 
2. 6. and 12 raspactivaly. 

2. Whan tha oonnaction is not mada b at waan A 
and BC, and whan an input fraquancy is 
appiiad to tha BC input, a fraquancy divi 
sion of 3 and 6 rasults on tha C and 0 out- 
puts raipactivaly. In this mode tha A flip 
flop may ba uaad indapandantly axcapt for 
tha common raaat mput. 

0M6483/DM7493 

1 . Whan utad as a four -bit binary countar, output 
A IS oonnactad to tha B input. In this moda 
outputs A, B, C, and 0 provida divisions by 2, 
4, 8, and 16 raapactivaly. 

2. Whan tha oonnaction is not mada batwaan A 
and 6 and whan an input fraquancy is appiiad 
to tha 8 input, a fraquarKy division of 2. 4 and 
8 rasults on tha 8. C, ani 0 outputs raspac 
tivaly. In this moda tha A flip flop may ba usad 
indapandantly axcapt tor tha common rasat 
input. 


logic and connection diagrams 
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DMS4154/OM741S4 


TTL MSI 


DM64164/0M74164 (SN64184/SN741B4) 
4-iin» -to- 16- lino docodor/donuiltiploxor 

general datcription 


Th* OM541S4/OM74154 is 4 TTL monolith« 
4-l«ne to-ie ime dtcodtr tnihich Ml\am <kcodino ol 
4 4 bft binarv cod«d input into one ot 16 Mpwatt 
outputs. Th« dpvice i* provkitd with two strobt 
ItnM. both of which to be »n the low sute 
in order to perform the decoding function: if 
either of the strobes is hi^t. eh 1® outputs wifl 
ftmam hi^i- The device cen be used es e demulti- 
pleicer by peving informetion from one of the 
strobes (the other being low) to en output selected 
bv the 4 line input eddresi Other device feehKes 
include; 


loQic and connection diagrams 


■ Equivatant lo FaifchiWs 9311 51/931159 and 
Taxaa liwtromanu' 5N54154/SN74154 

■ All inputs contiin ctemp diodes 

m Unit performs 4 S i one line to 16 line demufi* 
pteMer 

m Unit performs es e decoder of • 4 bit binary 
input to 1 of 16 outputs 

• Typicil pfppegition dela^ is 20 ns from inputs 
and 17 ns from strobe 








( 


I 




I m CIKCUIT TYPIS SH54192, SH54193, SH74192, SH74193 

MSI SYNCNIONOUS 44IT Uf /DOWN COUNTIIS (DUAl CUKI WITH CliAR) 


• Cascading Circuitry PtovnM Intarnally 

• Synchronous Operation 

I • Individual Preset to Each Flip>Ftop 

• Fully Independent Clear Input 

• Typical Maximum Input Count Frequency . , . 32 MH< 


description 

These monolithic circuits are synchronous reversible (up/doiwn) 
counters havirrg a complexity of S5 equivalent gates. The 
SNS4t92 and SN74192 are BCD counters and the SN54193 and 
SN74193 are 4 bit binary counters. Synchronous operation is 
provided by having all flip flops clocked simultaneously so that 
the outputs change coincidently with each other when so 
instructed by the steering logic This mode of operation 
eliminates the output counting spikes which art normally 
associated with asynchror>ous (npp)e-clock) counters. 

The outputs of the four master slave flip flops are triggered by a low to high-level transition o* either count (clock! 
input The direction of c. <nting is determined by which count input is pulsed while the other count input is higfi. 

All four counters are fully programmable, that is, the outputs may be preset to any state by entering the desired data at 
the data inputs while the load input is low. The output will change to agree with the data inputs independently of the 
count pulses. This feature allows the counters to be used as modulo-N dividers by simply modifying the count length 
with the preset inputs. 

A clear input has been provided which forces all outputs to the low leval when a high level is applied. The clear function 
IS indepeiHlent of the count arxi load inputs. An input buffer has been placed on the clear, count, and load inputs to 
lower the drive requirements to one normalized Series S4/74 loed. This is important whan the output of the driving 
circuitry is somewhat limited. 

These counters were designed to be cesceded without the need for external circuitry. Both borrow and carry outputs 
are available to cascade both the up- and down counting functions. Tha borrow output produces a pulse equal in width 
to the count down input when the counter underflows. SImilerly. the carry output products a pulse equal in width to 
tha count up input whan an ovarflow condition exists. The counters can then be easily cascaded by feeding the borrow 
and carry outputs to tha count -down and count -up inputs respectively of the succeeding counter. 

Power dittipation is typically 32b milliwatts for either the decadf or binary version. Maximum input count fret^uency is 
typically 32 magaherti and is guaranteed to be 2S MHz minimum. Alt inputs are buffered and represent only one 
normalized Series 54/74 load. Input clamping diodes are provided to minimize transmiuion hne effects and therein 
simplify system design The SN54t92 and SN54193 are characterized for operation over the full military temperature 
range of to 12S''C, tha SN74192 and SN74193 are characterized for operation from to 70''C 

abiolutt rstinfli ov«r optrating frM-air tamparatura ranga (unlaii othanMisa notad) 

Supply voltaga \fQC ^ ) 

Input voltage <SM Mott 1 1 ... 

Operating free air temperature range SN54192 and SN54193 Circuits 

SN74192 and SN74193 Circuits 

Stoiiige tempeiature ranga 


/ V 
Hb V 
- 5b C to 12b 1. 

0 c to ;o ( 

6b C to 150 L 


JOHN 

DUAL IN-LINE PACKAGE (TOP VIEIN) 




r 

Tir 


zrr 



1 

* ae«ao*c*Mv 1040 c j 



1* r 

a 


• 

J 



^ CuuHf COlMI _ _ 

-^4 oom _iy_ ®D 


1 


z 

— 1 — p- 

; _ .i_ 

Jj 


o*»a otKwt SKJSt OHO 


*Hai« ouT*vit 


c: Low input to loed mu • A. 
Qg • B, • C. end Oq • O 


,, , I • * m.mm «ri* 'Vtih reipot \ H/ gfourul U'fmiMPi 


C-15 

Texas Instruments 

INI I >|< mill AMO 

PijA? H(>« nm. • OAU H<**S 


1 


Cll5r^Uir TYPES SNB4t92.SNS4193 M474192 SN74193 
BULLETIN NO DL S 7011311, fEBRUAqv 1970 



9300 

4 - Bit Shift R«gi*t*r 


LOGIC DIAGRAM 

t 4 0 • 7 

I I I I 

I •« »(j 'i 't 't 


«l 

•900 

SHirr 

, 0C0..Te0 ^ 

HR Qq Q, 0( 0) * 


Y I f I I 

I IS 14 IS It 


> Pin U 
Pin 8 


PIN NOMENCLATURE 


^ Parol Ul EnabU (Activ* Low) Input 

P(y P]/ ^2' Porall*! Inpwt* 

^ First Stop* J (Activa High) input 

l( First Stops K (Activ# Low) Input 

Cp Clock Activ# Hiph Goinp Edp# Input 

hw Most#r Rst#t (Activ# Hiph) Input 

Op, Of, Q2> Q3 Paroll#l Oitputs 

Q3 Compi#m#ntaiY Lost Stop# Output 

Ooto #ntry ii synchronous with th# r#pist#rs ehonpinp stot# oft#r 
#och low to hiph transition of th# clock. With th# paroli#l #nobl# 
low th# paralUl inputs d#t#nnin# th# n#xt condition of th# shift 
r#pist#r. Wh#n th# porall#! #nobl# input is hiph th# shift r#pitt#r 
p#rfbrms 0 on# bit shift to th# ripht» with data #nt#ring th# first 
stop# flip-flop throuph J? inputs. By tying th# two inputs topothor 
0 typ# ontry is obtainod. 

Th# asynchronous octiv# lew master reset when activated over- 
rides oil ether Input conditions and clears th# register. 

TRUTH TABLE FOR SERIAL ENTRY 

^ Qq ^ ♦ 1 

L L L 

L H Qq shanpe) 

H L So at tp (topples) 


PE • HIGH, • HIGH (n -t I) indicates state after next clock 
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DM9301/OM8301 BCD-to-docimal docodor 

general description 

features 

Th« DM9301 /DM8301 utilim S«ne« 54/74 com 
patible circuitry to dtcode a four bit BCD rtumbar 

• 125 mW typical power diuipation 

to one-of ten decimal outputs. THtst tan decimal 
outputs ara capable of driving 10 startdard TIL 

e 20 ns typical propagation delay 

loads each. 

■ Clamp diodes on inputs 

The decoding logic is designed such that Mhen 
bir>ary numbers between 10 artd 15 are applied to 
the inputs, no outputs are enabled. 



logic and connection diagrams 


liii 

liiii 


inifiF 

illli:. 

Mini 

ic::= 

lllllll 

ilKl:: 


Oualln-Lwi* 


logic toblo 
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OM7850/DM88S0(9601) 
ratriggerabitt monostabla multivibrator 


ganaral dascription 

The OM7850/DM8850 is both pin-for pin and 
spec for spec interchengeeble with the 9601 one- 
shot. Pulse widths ran9e from 50 ns upward 
depending upon the values of the external H&C 
used. The retriggerable feature allows for output 
pulse widths to be extended beyond the normal 
range attainable with |ust a resistor and capacitor. 


faaturaa 

■ Input Clamping Diodes 

• Complementary DC Laval Sensitive Inputs 

p Flexibility of Operation- Optional Retrigger 
ing/Lockout Capability 

• DTt/TTL Compatiole Logic Levels 

P High Speed Operation -Input Repetition 
Rata > 10 MHi 

p Output Pulse Width Range 50 ns to 
P Laeding or Trailing Edge Triggering 
p Complamantary Outputs 



ir^AP ^nee 


PRINTED IN US A 


MAY 1970 



0M7200/DM8200 




OM7200/OM8200 four bi: comparator 


ganaral description 

Th8 DM7200/OM8200 it 8 moitolithic TTL 
(TraiHiftor-Trantitto^ togic) circuit which ti utcd 
to compere the numoried valuts of two four-bit 
bmary numb«f8. Outputs indteatt 0) whathtr 
number A if greeter than rnimbar B« (2) whether 
number B i$ greater than number A. or (3) whether 
the two numbers ere equal. A ttrobe input over- 
ridaf all other inputs ar>d placaa the outputs m a 
definite state. The design chosen providM maxi- 
mum speed with minimum circuit compiSKity 
Nunnerical comparisons of uvords longer than four 
bits may be made by using additional DM 7200/ 
DM8200S only 


Features Include 

■ Series 54/74 Compatible 

• Typical Noise Immunity IV 

• Guaranteed Noise Immunity 400 mV 

■ Typical Propagation Delay 20 ns 

■ T ypical Power Dissipation 1 75 mW 

The OM7200/DM8200 has applications m. 

• Digital stapping-motor control applications 

• Convergence applications 

a Summing iunction for digital servo eystami 


logic and connection diagram 


logic toblo 


Output 


Number A^AjAjA, Number 84836981 Strobe 


92 
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DOS 

Tri-State Logic 

DM7551/DM8561 tri-atata quad*D flip flop 

gonaral daacription 


Th« OM7$61/OM8261 it • tri-iutt logic d«vic« 
which providtt four O typt flip flops in ont pack- 
age which operate tynchronoutlv from a common 
clock Features of the devict are 

■ Seriet 54/74 compatible 

e 23 ns typical propagation efetay 

■ 250 mW typical power pisstpation 

■ Outputs pirKtIy connactable for bus line opera* 
tion 

• A "do-nothing" atata accomplished without gat> 
mg the clock 

■ Simple disable encoding 

A unipue three-state output allows the device to 
be uead in bus organifad systems. The outputs can 
be directly wired to outputs of other OM7551/ 
DM855 Vs without encountering the problems nor- 
mally met with "collector ■ ORing" TTL circuits. 
This 11 accomplished by gating the normally low 
tmpadancf logical "1" or logical "0** output into 
a hi^ impadance statt. 


logic and connection diagram* 
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DM7670/OM8670 vight bit t«rial-in paralial- 
out shift ragiatar 

ganaral dascription 


a 


The OM7570/OM8S70 utilizes Senes 54/74 com 
patible TTL circuitry to provide er^ eight bu 
serial m parallel out shift register designed to oper 
ate at frequencies of 70 MHi Other features m 
elude gated serial mputi for strobe capability and a 
dear input which, when takan to a logical 0, aiyn 
chrooously sets all flip flops to tht logical 0 sute 


Bacaust the flip flops are R S instead ot J K. mhhM 
information may be changed immediately pnoi iw 
the triggering edge of the cturS wavelonn loiji 
cal 1 levels on SA and SB enter logical I s into ihi* 
shift register Clocking occurs on the fx>sitive gc^mg 
adge of the clock pulse 


M7S70/DM8S70 



VOLTAOf«ONTM(H.LiD 

MULTIVItHATOM 

MC4324F,r 

MC4024F,L,F^ 

0MMi «MiJH MTTi ini MttTI 


Tlw MC4324/4024 cowtrttWtd miiHivibr«tor 

p row idii «ppropri«it i«Ml tfiifilfif to proiiKO m omi 
out lo m pt ti b to wifi MTTL lofic ItMlt. froquiiKv 
oofilrol n ■ ce cm p M4t i d thro oi h yp ol voHafo 
viriiMt cufftot MfM wMcH tfio ilow roi» 

of a^nfMciOMHOf. VaritiioooftfitOMtpMtfroquaficy 
ovir • 9.S 10 1 ranfi li 0Mi<Mt wttfi »i oipi 1 4c cofi- 
trot voNap of 0 P ♦1.0 voitt. 

VoHpi controttcO fiiyttfv«4roiert aioyp4 io p h C M 
iediod Isepf for 4%»ta< fy i Q i J fi WY caMfyl may 

ilao bo y«4 foMoow tvoac of A P 0 convonort. 
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MTTL COMPLEX FUNCTIONS 
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8440 DUAL AND-OR-INVERT GATE 


The 8440 0-jal AND-OB'INVBRT Gate impleneato 
the Exclueive-On fliactSoB. 

The active ottlput etmetare of thel440provi<lea high 
AC nolaa imnualty tine to Ita km onipnt Impedaaee 
ta both tile "1” and '*0'* ontput atatea. 


Output ahorl elronlt prote c tion la provkM by a cnr- 
rent limiting realetor. 

Vsines choaen for tte eoUecter and emitter reala* 
tore of tkephaae-apUtlar traMlater anaure optimum 
on*off retatlonahlpo of the t ot em -pole output pair. 

General arena of appileatlon for the M40lacludahalf 
and full addera, digital eomparalora. and AND*OII 
control logic for lapula to binary clock ataerlag 
llaee. 

Section 4 of thie han dbee k contalna halpftti applica* 
tlona Information and uaage rulea for the 8440. 


•ASIC ClftCUIT SCHEIMATIC 



CLECTIIICAL CHAMACTEItlSTICS (NOTES: I. 3. 3l A S, S. t4| 
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PRELIMINARY SPEOiriCATIONS 

LOW POWER 

MONOLITHIC DCL ELEMENT 



S84dlA 

S8481J 

N848U 

N8481J 


S8481A, $8481 J QUADRUPU: TWO-INPUT TTL NANO GATE (-55*C to +125*C) 

N8481A. N8481J QUADRUPLE TWaiNPUT m NANO GATE ( 0*C to +75*C) 


rhi' H4ol i« a ^uadniple, 2-Input NAND GaU with 
hare output coHectort. Abamcc of any output pull- 
up structure allows the user complete freedom In 
the usv of the 8481 In collccior-toflc fwlred-ANO) 
ami Sim liar appUcationa, Proper pult-iM> realator 
seicction will allow aa many aa 30 outputs to be 
tied together Attention must be given to the ' 1" 
IM' noise margin and the ’*0" fan-out when aelectlng 
a pull-up realator. 


Thitoc (iivicea are additional elements to the 
SHoooJ product line, for electrical oharacter- 
lAtir ( urves. refer to the S848QJ electrical char- 
u( u-riatir curves in the S8000J data handbook 
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DESCRIPTION 

The SE/NES6S Phase Locked Loop (PLL) ts a self 
contained, adaptable hltev and demodulatof for the 
fre<|uency range from 0 001 H/ to bOO kHz The circuit 
comprises a voltage-controtlad OM.niator of enceptional 
stability and linearity, a phase comparator, an amplifier arKf 
a low pass filter as shown in the block diagra.n The center 
frequefKy of the PLL is determined by the free runnirtg 
frequerKy of the VCO, this frequerKy can be ad|ustcd 
eKternally with a resistor or a capacitor The tow pass filter, 
which determines the capture characteristics of the loop, is 
lormed by an internal resistor arni an eaternal capacitor 

FEATURES 

• EXTREME STABILITY OF CENTER FREQUENCY 
iSOOpppirC typi 

• WIDE RANGE OF OPERATING VOLTAGE (♦Eto t12 
VOLTS) WITH VERY SMALL FREQUENCY DRIFT 
(100ppm/% typ) 

• VERY HIGH LINEARITY OF DEMODULATED 
OUTPUT (0.2% typ) 

• CENTER FREQUENCY PROGRAMMING BY MEANS 
OF A RESISTOR. CAPACITOR. VOLTAGE OR CUR- 
RENT 

• TTL AND OTL COMPATIBLE SQUARE WAVE OUT- 
PUT, LOOP CAN BE OPENED TO INSERT DIGITAL 
FREQUENCY DIVIDER 

• HIGHLY LINEAR TRIANGLE WAVE OUTPUT 

• REFERENCE OUTPUT FOR CONNECTION OF 
COMPARATOR IN FREQUENCY DlSCRlMtNATOR 

• BANDPASS. ADJUSTABLE FROM <t1%W>^f0% 

• FREQUENCY ADJUSTABLE OVER 10 TO 1 RANGE 
WITH SAME CAPACITOR 

BLOCK DIAGRAM 


UEAI RTaRAIED GRIMS 


PIN CONFIGURATIONS 


A PACKAGE 
(Top View) 


t V 
2 . INPWI 
3 Input 
4. VCO Output 

% etiaw Comparator VCO Input 
e Aalaranca Output 
I. Da ma d u iatad Output 
a. Caiarrtal M tor VCO 
9 Catornat C to# VCO 
10 V* 
tt NC 
%2 NC 

13 HC 

14 NC 


onocn rAfiT nos. skmsa/ncmsa 



K PACKAGE 




V 

input 

Input 

VCO Output 

etiata Comparaiar VCO Input 
ttalafanca Owtfiui 
Oa m ad u iatae Output 
tAiarnal N far VCO 
iHtarnal C lor VCO 
V* 


omotm eANT nos. sssssK/NesssK 


•1 I-WSA ^ 

rr: 


AFPtICATIONS 

wiM rilEQUENCV SMIFT KEYING 

MOOtMt 

TELEMETRY RECEIVERS 
TONE DECODERS 
SCA RECEIVERS 

MNDCRANO PM DISCRIMINATORS 
DATA SYNCHRONIZERS 
TRACKING MLTERS 
SKHtAL RESTORATION 

PREQUENCY MULTIPLICATION A DIVISION 
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DUAL COMMUNICATIONS EIA/MIL LME RECEIVER 

yWODUCT AVAICAMLE IW 0* TO ♦TB^C T6MT. WAWOC OWtV. 
mmh to rAM 1« mm a AMD T PACKAOI MN OONPIQUNATION*. 


DKITAL 8000 SERKS TTL/MSI 


8T1S 


DESCRIPTION 

The 8T16 Dual Communtcatiooi L«n« R«c«iv«r provid«» 
receiving capebility for data ltn«f botwMn Otta Communi- 
cation and Tarminaf Equipmant. Tha davica maati or 
excaadi tha raquiramantt of EIA Standard RS'2326 and C, 
MIL STD 1888 and CCITT V24. 

The recaivart accapt aingta (EIAI or doubla andad (MIL) 
inputs and ara providad with an output ftrobing control. 
Both EIA and MIL input standards ara aocommodatad. 

Whan using tha ElA input tarminal (with tha Hyttaraais 
tarminal opan). input voltaga thraahokJ lavalt ara typically 
♦2V and -2V with a guarantaad minimum Hystaraais of 
2 4V. By grounding tha "Mystaratit” tarminal tha EIA 
input voltaga thrathold lavalt may ba thiftad to typically 
^ 1 OV and ^2.1 V with a minimum guarantaad Hystarasis of 
0 7SV (Note that whan using tha EIA inputs, tha MIL 
inputs -both positiva and nagstiva-must ba groundad). 


Tha MIL input voltagi thradH>ld lavals ara typically ♦O.ev 
and -0.6V with a minimum guarantaad Hystarasis of 0.7V 
A MIL na^tiva tarminal it providad on aech racaivsr pw 
spadfication MIL ST0*168B to provida for common mode 
noiaa raiaction 

Each racaivar includat a stroba input so that: 

a. A on tha stroba input allowi datt transfar 

b. A *0" on tha stroba input holds tha output high. 

ABSOLUTE MAXIMUM RATINGS* 

Input Voltaga (EIA and MIL) ±2SV 

Vcc ^ ^70V 

Storaga Tamptrature -65°C to C 

Operating Temparature 0“ C to ^75’C 

*Uimitinf above wlitcb MrvicaobiHtv may ba impaifad 
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13 X 8 FIFO BUFFER REGISTER 


S1709 


FUNCTIONAL DESCRIPTION - The S170S oontaim thirteen 8 bit peraMei if^Nrellel out #iift regiilirf and the con- 
trol logic neoettary to achieve a firtt in, firtt-out* (SILOl memory configuration. Extamal control eignali allow caacadlng 
of many regieter arrayt. The regiiter may operate with independent input and output data ram. The S1708 functkme 
by tynchronoudy accepting an 8 bit input datt word and diiftlng the data word thru the regiMn iiMo the laN unfilled 
register location. The control logic holds the date svord in this location until an eKtamelty a p plied dtift out command 
I^Q allows data to diift tosverd the output. The array is fabricated with AMI's low Vj prooew. Low cost TTL interface 
is achieved with puSh-pull outputs and external pull-up r ee i e t ors on inputs. 

TYPICAL APPLICATIONS 


Modems 

Bit Rate Smoothing 
Asynchronous-Synchronous Buffering 


CPU/Terminal Buffering 
Date Communicelions 
Peripheral Buffering 


MAXIMUM RATINGS 


Positive Voltage on any Pin 
Negative Voltage on any Pin 
Storage Temparature 
Operating Temperature 


V5s^0.3V 

Vgg-ISV 

-«°Cto*180°C 


^Military Range available upon request. 

SPECIFICATIONS - - 0® to ♦70°C, V 55 - + 6 V 1 6%, Vqq - - 12 V ♦ 6 «) 


Condltiom 


V,H (Data) 

Vss-*6 

V,|^<Oatal 


v,Hiri.#2) 

Vss-IB 

V,, (P1.d2l 


''oh 

Vgs-I 

VoL 


Frtquancy 

.01 

tpyyWII 

0.8 


1.8 

*0 

.200 

*00 

8.8 

*0L 

.700 

**IN 


^UT 




*D0 



Oan load ■ 1 TTl input 
Control iood ■ 1 MOS Input 

S.OAO " ***** 
tf ■ tf 1 26nt 


VlN-VsS 
f-0.1 MHz 
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This ihett )i intended to inform cuitomert of i new circuit dttien thet i» bt»i>5 oonndtred. AMI meliH no reprtstntitlon or werrentlei of eny kind ' 
(hew circuttf ere free from patent infnnotmtni. 



REPRODUCIBU.lT:' 

ORIOTNAL 



Symbols and Difinitions 

Ipi - Read Input Command. 

A Vm signal on 1^ 
genar atas a raad 

input command whan 
I ) thru Ig contain 
V||^ signals. 

l$o ' Shift Out Command. 

A V|H on cauias 
data in all ragistari 
to shift to tha following 
ragtstar once each clock 
pariod. A V||_cauiai 
tha ragistar array to 
hold storad data indaf- 
mitaly 

Output Ragtstar 
Empty Indicator. VOL 
indicates an amoty 13th 
ragistar. This signal is 
used whan cascading 
arrays. 

- Ragistar Array Full Indi- 
cator. Vq^ indicatas a 
fully loaded ragistar array 
causing naw data to be 
ignored. This signal if 
used whan cascading arrays. 


'^00 '^ss h ^ 


ffOisTia 

SMirr 

oowraoL 



13 STACCS 
s SIT rASALLf i m 
rASALUi OUT SN 


FUNCTIONAL DIAGRAM 
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PIN/FACKAQE CONFIGURATION 


FTL CONNECTION 











BCD to 7-S< 
Oacoder-Dri 


R(^A CD2500E aeries 7-5egmcnt Decoder-Drivera are 
nMHiolithic MSI integrated circuits which decode BCD 

code) inputs to 7-1 me outputs reprcsontinK a de- 
cimal number from 0 to 9 on 7-8egment incandoHcent dia- 
plH> devices. 

KCA CD2300K andCD2501Eare:WmA peiH>utput-line 
dt*viceK designed for use with incandescent displitV de- 
vices such as the RCA DR2D00 and DR2f)lO. The 
CD2500E, in addition to the outputs for the 7-segment 
dittpUv device, has a decimal point output, the CD250 IE 
alM 3 has a special-feature, a terminal to pn>vide for rip- 
ple blanking output and intensity control input. The rip- 
ple blanking output blanks out all non-significant zeroes 
in the numerical display. The ripple blanking output ter- 
minal IS also available for use as an intensity control 
input from an external variable pulse-width amtrol source 
as shown in Fig. 7. 

K( ’A n)2502E «id CD250:iE an* HOinA-jK‘i-lme ver- 
sions of the CD2500E and CD2501K, rt‘s|R*<‘tively, and 
art‘ desigmvi for use with high-current lamps and relays. 

RCA ('D2ri00E series devices are supplied in 16-lead 
dmd in-hne plastic packages which can be used over the 
opi'rating temperature range of O^C' to ♦ 75‘^C, 


FEATURES: 


• Hifk currant linking capability 
for direct display driviag 
a Intaniity cantral pravition 


• ftCD inputi ara campatikU with cammarciolly ovail 
okla DTL k Tit davicai 


okla DTL k TIL davicai 

• Lamp tait praviiion 

• 5 V power supply 

• Clomp diadtf an all inputs 

• Lomp supply up ta ^12 valts 
a Rippla blanking capability 

a Daci*-?l paint output 


a Ovar*ranoa datactian (autamatlc blanking af display 


ar*ranoi 
device when ICD input > 9) 


|nl‘oriiw«l lun fiirmuhrd by R^’ A m helirved lo tn* lu i uriUa and ra- 
il. *Mo. viT, no r«*Hp<inaibilitv i" ahaumi-d by RCA fur il» 

una nor for and infringom»*nt*t of pn!» ni« or olhar rights of third 
jwiflir'* '\bi( h nuiv ri*MuU fronnt>. uhi- No lirrnav m granted by 
iin|ilnMlM»n or •iiiu rwinr nndrr any palrnl or pMlefU nghta of R(*A. 
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FCATUftES: 

• M FRCQUOia CMiraaATIM miMIfD 

• iNOtrxiacutT noncTtoH 

• OrrUT VOITAGC NUU CAMiUn 

• UMI C O MM O HliPi C AND mEKRlMl VDlTAil MMO 

• immmwmmm 

• NO UTCM or 

GENERAL DESCRifTIQN — Tilt |iA741C i» a high gtrtoimMci moAoiitHic optfitioiitl amplifitr coflstrudtd o« 
d stngit silicon chip, usin| tht Ftirdiild Planar* aprtuiat procau. It la mtanM ftr a wiOt ranga of analoi 
application! High common moOt voNagt rangt ang ahianco of ‘Urteh-Mp * tootfonci« maka tlia ^741C idaal 
for use as a voitaga faHoNtr. Tht Mfh gain ana «Mt ranga af oparating vtftagts p wlOa supanor ptftorm 
anca m intagrator, summing amplifiof, ang gantral fttghacli applicatians Tht jJt741C tt than 6rcuit pro 
tetffd has tht samt pm configuration at tht popular ^ATOIC oparational ampfifitr, but rtquirts no aitamal 
componants for fraguancy comptntation Tht inttmal MO/actaut roll off inwrtt stabittty in clotad loop 
application:* for full temparaturt ranga oparatmn <-SS*C la •fl2S*C) aaa nA74l data thatf. 

AtSOiUTE HaiMUM RATtfltt 
Supply Voitaga 

internal howtr Otsipation (Nota I) 

Oiffarantial Input Voltagt 
Input Vottagt fNota 2) 

Voltagt bttnatn Offatt Null and V 
Storagt Tniptraturt Ranga 
Oparating Tamparatura Ranga 
Lead Tamparatura (Soldtnng. 10 sac) 

Output Short Circuit Duration (Nota 3) 


±ldV 
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V-RAC* 

POWER SOURCE 
SPECIHCATIONS 


TYPES: VA 15-15 
VA 12-12 
VA12-4 
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• VERSATILE: Operates up to 25 type 709 op 

amps from one VA 15-15 

• CCMIMCT: Leas than one third cubic inch 

• RELIABLE: Solid state active components 

• ECONMf KAL: Designed for conventional 

PC card assembly techniques 


GENERAL DESCRIPTION; 

Standard + 5 volt V„ is used to supply special volt- 
axes required for most IC operational amplifiers. 

Because of its small size and packafing, the V-PAC 
power source may be assembled on the same PC 
cards used for the op amps and associated digital 
ICs. This reduces ntanufacturing coats, allows great- 
er miniaturization, and improves reliabi''.v. 

APPLICATIONS: 

The primary area of application of the V-PAC op 
amp power source is in digital systems where analog 
signals are present. Specific circuit applications 
cover a wide range, including sample-aad-h(dd cir- 
cuits, A/D and D/A converters, AC and DC ampli- 

PIN CONNEaiONS AND PACKAGE DIMENSIONS: 


All V-PAC power sources are molded in filled thermo 
setting resin. Sise and pin spacing is completely 
compatible with modem IC asaemUy practice on PC 
cards or with wire wrap aasemblios. All units are 
short circuit protected, automatically self-restoring. 


flers, modulators and demodulatora, comparators, 
photo sensors, integrators and differentiators, and 
most other applications where operational amplifiers 
are used. 


4 V 

a.' 



KBifht mounting plonoi H Inch, moximum 
^eood longth from mounting pkinotVfc Inch, moximum 
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SLA -1 


Nunwric 

Olsptoy 


SOLID-LITE 

^Ud State 
Numeric Display 

SEVEN SCGMENT NUMERIC WITH DECIMAL POINT, 

USING GALLIUM PHOSPHIDE RED -LIGHT- EMITTING DIODES 


FmIutm: 

• Low cost • Long-lif« - solid stoto roHobility 

• High brightnoss with high • Mochsnicsity foggod - with only 

contrast 8 lightamitting diodas and 9 pina 

• Oparatas with standard 1C • Slngta-plana (Mractar ^ wida- 

dacodar/drivars. at 1C powar angla vlawing 

supply tavals * No RFI probiani 

• Larga Vi inch charactar • Fast switching - sgitabla for 

• Low powar tima-sharad oparation 

• Standard 14-pin dual-in-lina 

packaga ... 

OPCOA Solid-Lita Savan Sagmant Numaric Displays usa hi^ affi- 
ciarKy rad alaetroluminaacanca from gallium phosphida aihich amita 
tight in all diractiona. Each raetangular sagmant is formad by rallac* 
tion of tha multidiraetional light from a single sami conductor dioda 
amittar. This produces an easily viewable "iawalad" numaric display. 

Type SLA-1 Solid-Lita Numeric Display rnay be mounted in a standard 
14-pin DIP socket or directly in a PC board. It can operate directly 
tram available TTL 16-laad savan-sagmant dacodar/drivars (sea 
rvM 2). It incorporates the nacaasary diode isolation raguirad for 
tinia-sharad (matriji) oparation. 

Abaohita Maai m um Raiinga 

Powar dissipation at 2S*C 750 mW 

Power derating above 25''C 10 mW/'^C 

Ravarsa voltage 5 5 volts 

Contiruious forward currant par cathode 40 mA 

Storage and Operating Tamparatura -55*C to lOO^C 


. . 760 mW 
lOmW/'^C 
. . 5 5 volts 
... 40 mA 
"■6S*C to 100’C 


Soidarirtg Tamparatura in. from case for 5 seconds 260''C 
Optical Charaaiarlatlaa par eathoda @ I. » 15mA(28*Cl 
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From Analogue Tape 
to Digital Tape 


J.D. Rodman 
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It is the intent of this report to describe the irc thod 
and equipment used in recovering the data recorded on tlu- 
DSEA (Data Storage Electronics Assembly) during the operation 
of the SEP experiment conducted on the Lunar surface durinc 
Apollo 17, The phrase "recovering the data' describes the 
process of changing the format of the recorded data from 
that of three separate multiplexed signals of frcMpuncy 
modulated data witli different center frcqucTcios , ricfjTd« d 
on one channel of an audio tape recorder (U.c Dr.i:A) , Ini.o 
that of a stream of demultiplexed and dicjitaJ]y formatted 
data suitable for recording on a digital tape recorder oi 
for immediate processing by a digital computer. The d.ita 
are a sot of measurements of the field strcnifths of three 
orthogonal components of the magnetic field .it six different 
frequencies and information from the Lunar Rovei navigation 
computer giving the location on the Lunar Surface at which 
each of the measurements of the field strengtli wa:; tak«-n. 

The report has been divided into st'voral different 
sections. In the first section the format o1 t h( <lata as 
recorded on the DSEA will bo described. Section two will 
give the procedure used to playback the DSEA t apt* , ami » o 
produce a recording of that data suitable- for use witli t he 
Data Acquisition System (DAS). The third section will 

O 
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outline in genorol terms the design of the DAS «ind t.lic flet.ii!:, 
of its circuit design will be included in a manual jccromt any ’ n': 
this report. The fourth section will dc£cril>c, in detail, ihe 
processing of the Lunar data by the DAS and the cliff icnl lies 
encountered in the procedure resultincj from data dropouts 
and other anomolous characteristics of the data. 

I - DATA FORMAT DESCRIPTION: 

The DSEA receives two inputs from the SEP recc'ivcn 
(see Figure#!). One is the output of a voj.ttigc controlled 
oscillator (VCO) with a frequency range of 300 hz to 5700 hr. 
containing the magnetic field strength data and receiver 
status information which will be referred to here as the 
"Scientific Data" signal. The other is a digitally formatted 
bit stream of "1" s and "0"s which contains data irom the 
Lunar Rover naviga ion computer and it will be rc'ferred to 
as the "Navigation Data" signal. 

The DSEA filters the Scientific Data sicjnol with a 
300 hz - 3000 hz bandpass filter. The Navigation Data signal 
is reformatted from two voltage levels into two frequencies 
of 4175 hz and 4625 hz by a multivibrator. The outputs of 
the filter and the multi'^lbrator along with an internally 
generated 5,2 Khz Reference signal an* sumnud tcKieiher and 
then recorded on a single track of the magnetic tape. The 



the data during playback of the composite recertk'd signal. 

The multiplexed Scientific Data is a scries of 33.75 
msec. Words, each of which has either a frequency related to 
the received field strength, to the internal temperature of 
the receiver, to a known noise source or with a known frequency 
of 5700 hz carrying information with respect to th«- receive, 
status and providing a recognizable synchronization Wort! for 
demultiplexing the data. The format for this data stream is 
given in Figure #2. 

If the receiver has synchronized itself with tlu' 
transmitter^ then during Frequency Frame #1 the transmitter 
is operating at 16 mhz while transmitting first on the 
north-south dipole for 101 msec, and then on the c.ii.t -v/r.st 
dipole for the same time period. 7n each of these- 101 msec. 
Frequency Subframes the receiver measures the field strength 
for 33 msec, sequentially on the x# y and z ant nnan. During 
Frequency Frame 15 and 16 the transmitter is turned off to 
allow the measurement of background cosmif* noise and of 
receiver front end noise and to provide calibration with 
a Known internal noise source. In Frequency Frame 32 th«' 


O 


transmitter sends out a synchronizing code at I or 2 mhz 
and the receiver provides a sequence of six Words whose 
frequency, depending on the status of the receiver, cither 
is proportiot;al to the internal receiver ten^rature or is 
set to 5700 hz. The data for this Frame 32 which is recovered 
from the DSEA recording appear": as a sequence of 33 msec. 
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"l"s and ”0'’s (soc Ficjuro 2B) because it ir, liltenfi hy Uif’ 
300 hz - 3000 hz bandpass filter in the DSKA. 

The Data Fraire, that repents every 1R.4 .'.( rc^nd:; , ec.-nt lins 
six Data SubCranu’S (a Record) each of 0.4R K('corL! du rid i nr, 
whose format is tlu- saipc cxccptinq th.o calil>rat)on in liequcru 
Frame 15 and 16 where different f requene i tv: are citHhr.ded 
depondimj on the Data Subframes and excefjtinq Frornu ney Fr.un< 
32 where the synchronization code is transmitted ,md rcceivtd 
on different antennas. 

When the receiver is operating in Mode T and aftfrt'Ung 
to acquire synchronization with the transmitter, then tlu 
receiver remains connected to one receiving antenna as 
defined by the receiver status during three consecut iv<- 
Data Subframes and is then switched to the next receiving 
antenna repeating the process until synchronization is 
reacquired. 

The receiver status information which is contained in 
Frequency Frame 32 applies to the following Data Subframe 
rather than to the Data Subframe in wnich it is contained. 

This is an anomolous condition which arose because of 
some confusion as to the data format at thc» ti»:»e when Ui«> 

DAS was constructed. 

The Navigation Data is a series of "l''s and "0**s 
recorded in analogue form as the two frequencies 4C25 hz 
and 4175 hz. Referring to Figure #3, it can be s»‘on tnat 
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each Navigation Data Frame is 78.75 msec, in duration i'lnd 
contains odometer pulses from two v;hecls each cciuivalent 
to .49 meters, bearing up and down pulses eouivaient to 
a 1° chance in bearing, range up an<l down pulses <'<|ui vnl cuil 
to a .1 km change in range and a synchronization 
that is always a "1”. The presence of <i pulse in indjcatec! 
by a "1" or 4625 hz during the relevant 11.25 msec, timt' 
slot. In order to hove a unique recognizable synchronizat ior 
pulse which will allow recovery of the data it is necessary 
to n^ake assumptions about the liichest rate at w'hich each of 
the other pulses can occur. A result of these assumptions 
is that for a Rover velocity of less than 22.4 Ini/hr only 
the synchronization pulse can occur during four consecutive 
Navigation Data Frames. This fact allows the position 
of the synchronization pulses and hence the prc'.st>nc<' or absence 
of other pulses to be determined for the relevant four 
Navigation Data Frames. 

II - Playback and Reproduction of DSI’.A Tape 

The DSEA is a lighweight, portable, space (pm! i( it'd 
audio tape recorder with the capability of record in<( 10 
hours of data on a single cartridge. Those features, 
resulted in a unique design for the cartridfu allowincj 

the tape to be played back only on a unit spec i I iciilJy 
designed for that purpose. There arc three of these tape 


stations. The data discussed herein was played back on 
one of these units situated in Building ]2 at JSC. 

A special 1/4“ magnetic tape with a thin oxide coating 
is used in the cartridge. The tape is easily damaged and 
each playback of the data further degrades its quality. 
Those circumstances necessitated recording the data with 
another analogue recorder which could be used in the data 
reduction process. The Data Acquisition System used a 
7- track instrumentation type tape recorder (Lockheed 
Electronics Model 417-D) with direct reproduce capability 
at 3 3/4 IPS. Therefore, a tape suitable for use with the 
DAS was produced along with a higher quality FM recording 
at 15 IPS on a 14-track recorder (^mpex Model FR-1800) . 

A document produced by Lockheed contract personnel at 
JSC outlining the procedure to be used in producing these 
tapes is included in the Appendix. 

The DSEA Playback Station provides the following output 
signals: Raw Data, Filtered Data, 5.2 Khz Reference and 
Bi- level Sync* The Paw Data is the composite signal 
(unfiltered) as described in Section I* The Filtered Data 
signal is the output of a 300 - 3000 hz bandpass filter 
and is the recovered Scientific Data signal. The 5.2 Khz 
Reference signa'* is the output of a bandpass filter centered 
at 5.2 Khz. Bi-level Sync is a bit sequence from the output 
of a discriminator whose output logic level is determined 
by its input frequency (cither 4175 hz or 4625 hz) * This 
output is the Navigation Data signal. 
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In Figure # 5, a block diagram of the jngnnl flows 
gives an outline of the conditioning requirc'd by outputs of 
the DSEA Playback Station and gives the equipment setup 
used during the playback procedure. A locally generated 
time is recorded to aid in the data reduction procedure. 

The output signal levels are monitored and recorded on a 
strip chart recorder for later reference. A detailed 
description of the equipment setup is given in a section in 
the appendix entitled "DRC Telemetry Operations Procedure” . 

The Playback Station has two modes of operation, 
designated the Test mode and the Operate mode. In the 
Operate mode the 5.2 Khz Reference signal recorded on the 
DSEA tape is used on playback as a reference frequency to 
control the tape speed and thus to compensate for 
variations in tape speed that occurred during the recording 
process. The Test mode allows the system to function in 
a state in which the tape speed is constant and uncompensated. 
When used in the Operate mode the level of the 5.2Khz 
Reference signal is monitored and if it is less tlian a preset 
threshold then the system switches to the Test mode. This 
switching from one mode to the other produces transients 
in the tape speed that can give data losses (sections of 
missing data) of 20 > 30 msec, duration. These data dropouts 
can cause loss of synci'^onization in the DAS rcsultinn in the 
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loss of a complete Record of 6.48 seconds of Scientific 
Data and as well can produce erroneous pulses in the navigation 
data. It was observed during playback of the flight data in 
the Operate mode that this problem did occur; therefore, 
it was played back again in the Tost mode. Tt is the tape 
produced by this latter method that has been used in the 
major portion of the data reduction efforts. 


Ill - The Data Acquisition System 

The magnetic tape which was produced by the itiethod.s 
described in the previous section contains analogue data 
in a multiplexed format that is recovered by the Data 
Acquisition System and converted to a usable diaital format. 

The DAS was designed and built in the Monetary and 
Earth Sciences Division at JSC by G. Wagner and D. Pate of 
Lockheed Electronics Company. No attempt will be made in 
this report to describe the detailed circuit design of the 
DAS; however the general principles and concepts involved 
will be described. Included with this report, in the 
Appendix, is a manual prepared by G. Wagner that <lnscribof 
in detail the design of the DAS. 

The purpose of the DAS is to recover both the Scientific 
Data and the Navigation Data, to convert them to a digital 
format, to record this digital data on a magnetic recorder and 
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1 % to transmit this digital d^ita to a procjranmiablo cal culal.or 

-V 

(Wang - Model 720C) for immediate })rocessing. 

The analogue data tape that vvn«; produced ae rU scribed 
in Section II provides the DAS with four separate' inputs that 
must be conditioned to produce digital TTL compatible output;: 
(refer to Figure #6). Both the 5.2 Kh:^ Rcfere-ncc sianal and 
the Scientific Data signal suffer from dropouts .md amplitude 
variations that are a result of the poor quality of the 
DSEA recording. To overcome this difficulty automatic gain 
control (ACC) circuitry is used for both rf these inputs. 

The output signal of the AGC circuit is then conditioned by 
a Schmitt trigger circuit whose output is TTL compatible. 

The IRIG-B time signal is amplified and conditioned by a 
Schmitt trigger. The Navigation Data is amplified and 
decoded by a phase lock loop providing a TTL output. 

To recover the data it is necessary for the DAS to 
synchronize itself with the Scientific Data signal. To 
accomplish this, the DAS either manually or automatically 
goes into a "Prime Mode" in which it waits until the amplitude 
of the recovered Scientific Data signal is below a preset 
threshold continuously for a duration of 1 5 msec. When this 
condition occurs and the amplitude rises again above this 
threshold, the DAS assumes that it is in Frequency Frame 
32 (refer to figures 2(a) and (b)) at the beginning of Word 
2 in the Scientif c Data stream. Tnus since the DAS has 
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now synchronized itself with the Scientific Data siqnal a 
*Sync Detect" pulse is generated that initialized the 
Word, Frame and Subframe generator. A system clock is required 
to provide the timing information necessary for demultiplexing 
and generating these Word times. The clock operates at a 
nominal 10.4 Kc and is produced by multiplying the 5.2 Khz 
Reference signal frequency by a variable multiplier between 
1.500 and 2.500. The variable multiplier is required because 
the frequency of the 5.2 Khz Reference signal is not known 
accurately, suffers from dropouts and as well varies with 
temperature (i.e. the temperature of the DSEA at the time 
of recording) . This system clock must be stable enough 
over the 6.48 second Record time, until the next "Sync 
Detect" pulse is generated to reinitialize the timing, to 
ensure that the correct Word is being sampled. For example, 
a 5 msec, error in timing after 6.48 seconds corresponds to 
a .08% change in the 5.2 Khz Reference signal frequency. 

The Word, Frame and Subframe generator produces a 
"Word Start" pulse at the beginning of each Vtord time. This 
pulse begins each measurement cycle of the Scientific Data 
signal. The Voltage Control Oscillator in the receiver 
whose output is the Scientific Data signal, has a finite ri5?e 
and fall time and since the input the VCO is switched each 
Word time, the output must be given time to settle before 
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it is measured. The rise and fall times cor respondi nq l,o 
an 80 db change in input signal are approximately 1 msec. 

Also there is a + 3 msec, ambiguity in tinting between the 
transmitter and the receiver. Therefore, the first 8 msec, 
and the last 3 msec, of the 33.75 msec. Word time must be 
rejected assuming the DAS to be in perfect synchronization 
with the original data. By selecting the appropriate 
Gate Delay and Gate Duration the sampling period and 
position can be varied. 

The Cate Delay is a variable that can be sot by a 
front panel switch on the DAS to any duration from 1 to 
33 msec. The Gate Duration can be selected by setting 
the number of Scientific Data signal cycles (from 1 to 7 
cycles) whose period is to be measured. Obviously the 
time of the Gate Duration depends on the frequency being 
measured since the number of cycles is fixed. For the 
illustration below the Gate Delay has been sot at 11 msec, 
and the Gate Duration at i cycles which are the settings 
used with the Lunar data. The measurement periods during 
the Word time are shown for the two extremes of Scientific 
Data signal frequencies. 

woKd time 

< ' ■ ' 33.75 mseci ► 

MEASUREm:NT PERIOD 


SCIINTIFIC 

DATA-PREOUEIICY 


300 


3000 


hs 1^11 

ht 
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16,6 msec.' 


K-6,2 msec 


5ASUREMENT PERIOD 


^^ASURE 


1.66p— 21el msec,* 
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The measurement period of 4 cycles can lie anywh<> rr in a time 
slot of 5 cycles, with its position dc.pendinq upoti the phiise 
relationship between the Scientific Data sicjnal and the 
system clock. 

In order to determine the original received field 
strength during each Word time, the frequency of the 
Scientific Data signal and of the 5.2 Khz Reference signal 
must be measured simultaneously. The frequency of the 
originally recorded 5.2 Khz Reference signal is a.ssumed. i e 
be known and can be used as a calibration to correct for 
tape speed fluctuations at the time of recording and of 
reproduction by using the following relationship: 

fc = fs 


f 5200 ] 

V. 


fc - calibrated frequency of Scientific Data signal 
fs - measured frequency of Scientific Data signal 
fp - measured frequency of 5.2 Khz Reference signal 


The frequency of the Scientific Data signal is determined 
by measuring the period (VCO Gate) of a fixed mnrbcT of 
cycles of the Scientific Data signal as preset by Uio Cate 
Duration. Simultaneously the 5.2 Khz Reference signal 
frequency is dtteimined by moasurin<r t.hc number <>f iis 
cycles during the VCO Cate time and tlie period of » hose 
cycles. The periods: c.iii b(> n!c'a!?uro<l with a ie::f)Jni ion 
of cither 1 or 10 microsecomlsj . After tl i ...•am inent 
has been completed the digital outputs are storc(i in an 
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internal memory for transfer to the cUgital t<ipt' and to the 
Wang 720 calculator during the next record. 

The DAS continues measuring the Scientific Data signal 
frequency and storing the data until it arrives at Fr<?quoncy 
Frame 32 - Subframe 1 - Word 1 where it expects to find an 
amplitude level of zero for the Scientific Data si<inal. If 
this Sync is found, then when the amplitude changes to a 
non-zero value, the DAS generates another Sync Detect pulse 
correcting any timing error which might have developed since 
the previous Sync Detect. The measurement cycle for the 
next Record is then initiated. If the Sync is not found in 
the expected 33 msec, time slot then the DAS generates its 
own Dummy Sync Detect initiating the measurement cycU^ for 
the next Record. If in that next Record as well the Sync 
is not found then the DAS switches to a Prime Mode and 
waits for the next Sync before continuing the mearurement 
cycle. 

During each Record other ancillary data is also stored 
in the memory. This includes the accumulated Tape Time, 
accumulated Navigation Data and Receiver and DAS Status 
information. These other variables are measured once during 
each Record. Their exact nature will be discussed in the 
digital tape format description. 

The Navigation Data must also be recovered for each Record. 
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The output from the Navigation Decoder has a logic level 
of "I" or "0" depending on the input fre*qucncy. Tliia output, 
suffers from noise problems requiring the use of a Pulse- 
Width Discriminator that rejects "1" logic levels and "0" 
logic levels that are shorter in duration than "j n.s< c. The 
Navigation Data Demultiplexer examines in a shift r<<iislei 11 
consecutive 11.25 msec, bits from its input bit stream and tests 
for the presence of the “Sync" bit (a "1") in bit, positions, 

1, 8, 15 and 22. If the test for the "Sync" bit in thosf 
positions is positive then the other bits arc thus identified 
and are stored in an internal memory. 

The* Odom>etcr, Bearing and Range bits are counted in 
accumulators and once during each Record the contents of 
these accumulators are stored in the internal memory. In 
another possible mode of operation the Navigation Data arc not 
demultiplexed but arc stored directly as six bit segments. 

This mode is required in cases where the data is degraded and 
has missing bits or where the "Sync" bit is not the only 
bit present for 4 consecutive 78.75 msec* Navigation Data 
Frames. Both of these difficulties were present in the 
Lunar data. 

The DAS is also capable of operating in a free run 
mode in which it does not search Cor the Sync in the 
Scientific Data but generates its own Dummy Syne ix f.ect for 



15 



each Record. This allows the Naviyation Data to bi- treated 
separately froF the Scientific Data. The Scientific Data 
recovered in this manner is useless but the Maviqation Drta 
can be completely recovered regardless of tJie doctradc-d 
quality of t!:e Scientific Data. For the Lunar dat.i this 
approach was used. 

By the methods outlined previously the Scientific and 
Navigation Data are stored simultaneously in an intc’rral 
menory of the DAS for the complete Record. This stored 
data is then transferred to the Wang 720C and lo the digital 
tape recorder during the subsequent Record. The block 
diagram of the DAS as shown in Figure #6 is a simi listic 
representation and does not include the memory, input- 
output buffers, Wang 720C output control, the tape recorder 
controller and several other essential function.il blocks. 

A complete and detailed description is to be found in the 
enclosed manual. 

The forniat of the data on the digital tape in given 
in Figure #7. It is essentially self-explanatory but docs 
require some expansion. The DAS Sync Status is 1 if the DAS 
generated a Sync Detect pulse and is 0 if it was nt'oessnry to 
generate a Dummy Sync Detect. The Receiver Status-Poset is 1 
if the receiver acquired a Reset pulse and is a 0 if it did 
not (see Figure 2(B)). The Receiver Status-Mode if. the 
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complement of M,X, and Y a« given in Figure 2(15). Tfu' Wang 
720C Sync Word is always an octal 13. 

IV - Lunar Data Digitization 

In digitizing the Lunar data it was necessary to try 
different system configurations to arrive at an optimum 
approach in the sense of reducing the data lo5>st s an<l improv j r c; 
the system resolution and repeatability. Thr«’>ughotjt ihir; rjiceer;' 
the Wang 720 programmable calculator proved invaluable ir, 
assessing in real time the effect of changing any Vciri.ible ir. 
the DAS or in its associated filters and threshold detect ion 
circuitry. This section will discuss the pt*culiar r>ioblemf 
involved with proco&.sing the Lunar data and thi ir r.olution. 

it was found that the analogue tape copy of the DSEA 
recording tha* was produced with the Playback Station in the- 
Test Mode (i.e. tape speed uncompensated) proved to bo sui-'orior 
to the other copy produced in the Operate mode in terms of 
fewer data dropouts and missing data segments. This former 
tape copy was used in all the data digitization. 

One of the major difficulties encountered in di«)itizing 
the Lunar data was the poor quality of the data rt.'covered f rf)m 
the E)SEA. There were numerous data dropouts, amplitude 
fluctuations and severe distortion of the waveforms .it rie»|uencie 
below 500 hz. The degree of degradation incre.iscMl eoni i nuour; ly 
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as the end of the rocordod data was aporo.ichf'f! . 'I'lti: Ii.if: bc« n 
attributed to the increasinq toiripcrature the nnr.A .uui the 
resultant degradation of the magnetic ta}>c at these higher 
temperatures. During the data recording periods th<> Pc'ceiver 
and inferred DSEA temperature varied from 80"F to 1T')‘’F an<l 
reached a maximum of 125®F during otht'r non-oporational 
periods. Because of the existence of these problems the 
conditioning circuitry took on increased importance and its 
adjustment for the liighcst ipiality output l>ccam«; mere 
critical and difficult. 

The Scientific Data was first conditioned by a low 
pass filter with a 3 db cutoff frequency of 5.6 Khz to further 
attenuate undesired high frequency content. The signal was Uk - 
conditioned by a high pass filter with a 200 hz cutoff irc-qucncy, 
for the purpose of decreasing the amplitude of low frociucncy 
oscillations that occurred during Frequency Frame 32 - Word 1. 

For the duration of this Word time there should always be 
zero amplitude level to allow synchronization of the data v/ith 
the DAS. The amplitude fluctuatiors were docreasfd l.-y the iir.c 
of an AGC circuit for the purpose of improving the o|M;r.ition 
of the following Schmitt trigger that produced the final Tl'l. 
compatible output* The zero amplitude Sync Words were 
recovered by monitoring the RMS level of the input to the 
ACC circuit and by forcing the output of the Schmitt trigger 
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to "O'* whenever tMs inj^ut was below a U,it ;iliuld. 

The- setting of th^; gain, threshold level and tlic resf-onse 
time of the AGC circuit in this conditioninn r.ystctr w,^^: 
accomplished by a "trial and error" method in wliiel. one 
attempted to decrease both the tuimber of lor,s«>s e f 
synchronization in the DAS and the number of rl.ita drof>(uts. 

The 5.2 Khz Reference signal level alf.o had airr; I i I u(h> 
variations requiring it to be conditioned by an /('( circuit-, 
followed by a Schmitt trigger. The Navigation Data r.innal 
that was reformatted when the copy of the DfU’A wan cre-ated 
was of high quality and required only am*>lif’ca; oi,. Tfie 
Tape Time signal not having been recovered from th». l>r.i:A 
recording also did not rc’quire any conditioning beyond 
amplification. 

In addition to the difficulties involved in rondi tioni r.u 
poor quality data there was also the problem of j>roducinu a 
time reference cr clock frequency from the recover»d data. 

It was necessary to provide the DAS with a stable* i nough 
clock frequency to allow synchronization with the* Scientific- 
Data signal to ae maintained during the 6.48 second Record 
in that the Scientific Data signal itself only provided tin:ing 
informatior each 6.48 seconds. The time reference chosen is 
the 5.2 Khz Reference signal which unfortunately is derived 
from a separate oscillator in the DSEA that is no» linked to 
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the Receiver timing. This signal frequency has a tcmperaturo 
dependence that is not well known and changes i nc]<'pc>nc!cnt of 
the Receiver clock frequency. Thus the 5.2 Khz Referc'ncc 
frequency is multiplied by a variable multiplier bc'Lwoen 
1.500 and 2.500 to produce the system cioek with a nominal 
frequency of 10.4 Kc. Tne correct multiplier is arrived at 
by observing with the aid of a storage oscilloscope the 
time as indicated b/ a pulse at which Frequency Frame 32 - 
Word I occurs, as derived from the UAS system ciock, in 
relationship to the time at which the zero amplitude Sync 
Word in the Scientific Data signal occurs. When those' two 
events occur as closely as possible in time then the multiplitr 
is considered to be correctly adjusted. A change of .001 in 
the multiplier is equivalent to a 3 msec, change in timinn at 
the end of t*'o 6.4 8 second Record. 

For the Lunar data, the multiplier rem.ained constant 
at 1.995 from Tape Time 00:24:30 to 01:15:00 (see Figure #9). 
The timing over the 6.48 second Record was observed to he 
correct to within + 2 msec, for this section of data. Thi:; 
was fortunate in that it included the most useful anti 
significant data. After Tape Time 01:06:44 the data is of 
marginal usefulness because a false reset pulse (see Appendix 
Section F) was received by the Receiver incorrectly realigning 
its timing relative to the Transmitter. From time 01:15:00 
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to the end of th(’ recorded data the multiplier was re (tuce<3 
to compensate for tlie degraded quality of the *3.2 Khx 
Reference signal. 

The Navigation Data could not be demul t j plc-xed I)y t he 
DAS because of several anomolous characteristics of I lu' data. 
As discussed in Section 1, there arc assumptions v;l>ich must 
be made about the highest data rates allowed for the' Bearing, 
Range and Odometer pulses in order to provide a rocogni zable 
Sync bit. For the Lunar data, there were data segments -where 
Odometer pulses were present in il consecutive Navigation 
Data Frames. There were extra bits inserted and bits 
missing resulting in a Navigation Data Frame thac was shorter 
or longer than 78.75 msec, by 11.25 msec. Also lh(' Dyne bit 
was sometimes a "0" when it should have been a "1". 

To extract the Navigation Data the DAS operated in a 
mode discussed in Section III in which the Scientific Data 
was ignored and the undemultiplexed Naviqatio.i Data bit 
stream was recorded directly on magnetic tape and \;as 
P'rovided to the Wang 720C. The data for Tape Time 
00:24:30 - 01:38:00 were demultiplexed using the Wang 720C 
in a data reduction pirocedure outlined in Section O'.) of thc' 
Appendix. The data recorded on the digital magnetic tafje were 
demultiplexed using thc same approach; however, the rlaia were 
only demultiplexed for Tape Time 00:24:30 - 01 :07:00 (time rj| 
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false reset pulse) to provide Navigation Data for the useful 
segment of Scientific Data. Section B of the Appendix 
contains the Navigation Data for the Complete nVA* .'I traverse 
from the SEP transmitter site to Station #2. 

There were four digital tapes used in the processing 
of the Scientific Data that were produced by the methods 
outlined earlier in this section. The corresponding Tafjo 
Times and other system constants used for these digitizations 
are given in Figure #10. Tape Time 00:24:30 corresponds to 
the SEP transmitter site at the beginning of EVA-IJ, and 
01:40:00 corresponds to the time of arrival at Station #2. 

The "Missing Records" are the 6.48 second record segments 
that are lost because of a loss of synchronization between the 
Scientific Data signal and the DAS timing. 

All tie SEP Lunar data recorded during the missicr is 
contained in tne data segment of Tape Time 00:23:21 - 
02:12:04. The section 00:23:21 - 01:41:12 corresponds to the 
traverse from the SEP transmitter site to Station #2. The 
section 01:41:12 - 02:12:04 corresponds to the travt.-rse from 
Station #4 to #5. 

The data relevant to the Station #4 to #5 traverse 
has not been digitized because the data is seriously 
degraded. It was not considered to be worth a large 
expenditure of effort to recover this data that is of little 
significance because for this data segment the relative 



timing of the Transmitter and Receiver is not knov;n. This 
data is discussed in more detail in Soctioru- C and H (;f tlie 

Appendix. 

There are several sources of error that necc* in* 
consider'id when assessing the accuracy of the digitization 
process: (a) The accuracy of the DAS in me-asuring tlie i.eriod 
of the 5.2 Khz Reference signal frequency and the period 
of the Scientific Data signal frequency; (b) Inexact 
synchronization between the Scientific Data and tl-.e DAS 
resulting in the incorrect Word being sampled; (c) I)rut)Outs 
in the Scientific Data signal ot the 5.2 Khz Reference signal 
resulting in erroneous measurements of their frec|uency. 

For (a) the largest error which can occur for Ih.e l.uncir 
data is + . 1 db. The effect of (b) cannot be asst's.sed 
directly but by minimizing the timing in accuracies at the 
end of the 6.48 second Record the error can be avoided. 

The timing errors for the important segment of data 00:24:30 - 
01:06:44 were on the order of + 2 msec., making *his error 
unimportant. The effect of (c) can bo reduced b', appropriat 

adjustments of the conditioning circuitry that results in the 
fewest number of dropouts. 

Another method for assessing the accuracy is to measure 
the repeatability of the measurements for differcuit 
digitization. This has been done for SF.P 402 and 401 and Uioiu- 
results arc included in Section E of the Apr»cndix. 
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SCIENTIFIC DATA FORMAT FIG. 2(B) 


FIG. 3 NAVIGATION DATA FORMAT 
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Vigure 7. Digital Data Format on Magnetic Tape 
Magnetic Tape Tracks 
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V2 

V 3 

V 4 

Ri 

R 2 

R3 

Ni 

N2 

N3 

R4 

Vi 

Vs 


B 

0 


0 

1 


8 

X 


4 

X 


2 

X 


1 

X 


V? 

V3 

Vh 

Ri 

R2 

Ra 

Ni 

N 2 

N 3 

R 4 

Vi 

Vs 


Period of M VCO Cycles 
Period of N 5.2 khz Cyclc^i 

N 5.2 khz Cycles 

Period of N 5.2 khz Cycles 
Period of M VCO C'ycles 


VCO Period = Vi V? V3 V4 V5 X Ifjtsoc 
(or lO^sGc) 

5.2 khz Period ~ Ri P? R 3 P 4 X 1/ne': 
for lO^sec) 

5.2 khz Cycles = Ni N 2 


The above data is repeated 188 times each record 
X X X X 


Ri 

Rz 

R3 

Bi 

B 2 


Accumulated Range 
Range » Ri R 2 R 3 X .1 km 

Accumulated Bearing 
Bearing » Bj B 2 83 X 2® 


0 0 


XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
X X X 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 

0 7 5T 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

nr 


0 1 

02 

03 

04 

05 
0 « 

G 

Di 

D? 

Ji 

J 2 

s 

Ti 

Ta 

Ts 

X 

c 

M 


} 


Accumulated odometer counts from 
left rear or right front wheel 

Distance travelled ■ 0i O 2 O 3 O 4 O 5 OiX.40met. 
Gate duration - M ''CO Cycles 

Gate delay • Di D 2 msec. 

Rut # ■ Ji J 2 
DAS syne status 

Time accumulator ■ Ti T 2 "1 X .1 sec. 

Wang 720 sync %ford 

Receiver status-reset 

Receiver stac\’.s-moce (see Figure 2(B)) 


For the preceding data: Track A s B are always "o'* 

Track C (not shotm) is lateral 

Odd parity bit generated internally by refordoi 

Track P, 4« 2 , 1 comprisf> iwu digit. 


B A 


ORF OLR B‘ 


Navigation data 6 bit word 
repeated 195 times each record 


X u. ) , 

X U| ) ^ 


Total navigation date updates 
in record * Uj V 2 U3 


Each record contains 2478 BYTES 


o 
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DRC TELKMETRV OPERATIONS PROCEDURE 


Scope 

This procedure describes the background, methods, and 
requirements for playback of the Data Storage Electronics 
Assembly (DSEA) tape nagatinc as utilised in the Lunar 
Surface Electrical Properties (I. SIP) experiment, and for 
producing a master copy and working copir's of the original 
tape. 

General 

The DSEA is to be utilized to record data sensed by the 
Lunar Surface Electrical Properties package placed on the 
lunar surface. The DSEA has a r?cord spe-.-d of 0.6 inches 
per second. Although four tracks arc availal>le on the 
tape, only one is recorded at a time. ihis single channel 
will have three items cf information frequency multiplexed 
which must be recovered. These are: (1) the VCO signal 
frequencies; (2) the FSK synchronization information; and 
(3) the 5.2 KHz clock. 

Processing Requirement 

Six different tests of the DSEA recorder are scheduled in 
connection with the I.SEP experiment of Apollo 17. The 
test tape from the recorder used during tlicse experiments 
is to be dubbed onto two new tapes: one a 1", 14 track 

master copy, and the other a 1/2'', 7 track working copy 
for use by the Prircipal Investigator. 

The master. copy must contain: 

o Raw data - all information contained on the tape 
o Filtered data - the information contained in a band 
Ot frequencies from 300 - 3 KHz 
o Frequency sync - a FSK (frequency shift keyed) 
modulated carrier moving between 417 5 and 4(>25 Hz 
o Di-Level sync - the demodulated form of frequency 
sync (output by DSEA station). 

O 5.2 KHz - the 5.2 Kllz clock (output from DSEA). 
o IRIG 11 - locally generated time 

o 25.0 KHz - reference frequency at 15 IPS (Internal 
to FR 1800II). 

o Discriminated Frctiucncy Sync - bi- level syre generated 
by an external discriminator, 
o Discriminated 5.2 Ilz - a signal showing the frequei'.cy 
Variations in the clock, 
o Voice annotation - lor use M.cn needed. 



The 1/2" working copy must contain; 
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. 2.2 


o Raw data 
o Filtered data 
o IRIG B time 

o Frequency sync (4175 - 4o25 and bi-lcvel) 
o 5.2 KHz 

.2.3 An additional requirement involves the use of an 8-tracc 
Brush recorder to provide quality moaitorinp, and veri- 
fication information durir.g the dubbing process. Recorded 
on the Brush will be: 

o RMS amplitude of the raw data 
o Discriminated frequency sync 
o Discriminated 5.2 KHz 
o Time in slow code. 

.2.4 Track Assignments 

The 1" wide band tape machine shall be used to record data 
at a tape speed of 15 IPS according to the following 
schedule. The tape unit direct recorded frequency response 
is 400 Hz to 187 KHz; the FM frequenev response is DC to 
50 KHz. 



Track 

Information 

Type of Recording 

t 

1 

Raw data 

FM 


2 

Raw data 

Direct 


3 

Freq. Svnc 

FM 

1 

4 

IRIG L 

Direct 

i 

5 

5.2 KHz 

FM 

S 

1 

6 

Filtered data 

Direct 

1 

7 

Filtered data 

FM 

i 

8 

3.125 KHz 

Direct 

f 

9 

Discriminated 

FM 

1 

Y n 

Frequency Sync 



X U 

Bi- level Sync 

FM 


11 

Discriminated 




5.2 KHz 

FM 


12 

Freq, Sync 

Direct 


a ' — 

V-o ic^e— Anntst^t ton - 

4'irec t- 


14 

5.2 KHz 

Direct 


.2.4.2 The 1/2" tape machine shall be used to record data at a 
tape speed of 3 3/4 IPS according to the following 


f 



l 



schedule. IftIG interrio(i late ^'nnd h' nds and electronics 
shall be used. The tin' 'init recorded frequency 
response is 100 Hz to IS KHz, 


Track Informat i on Type of Rec or ding 


1 

2 

3 

4 

5 

6 
7 


Raw data 

!' i rec t 

Rcfornatt.'d 41'*S-4625 Hz 

I) i r ('c t 

Freq. Sv:u; 

Dir 0 c t 

TRIG R 

U i r c t 

5,2 KHz 

Direct 

Pi -Level S Tc' 

Direct 

Filtered da”. 

Dir 0 c t 


The Brush trace assignment r are as ''ollows witi; DC tu SO 
Hz frequency response. 

Trace 


1 

3 

4 
6 
8 


Applicable Documents 

o Work Request 

0 Interdepartmental Conununient ion , "^2 -SRS-Of' S , "tunar Roving 
Vehicle DSEA and Support Requircriients , " 

o Support Manual Data for Test Station, IRIG B, DSEA; Leach* 
Corporation, Controls Division, A.-.usa, California 

0 Loading Procedure, DSEA Tape Magazine; l.EC Systems 
Engineering Operating Procedure DkC-017. 

0 Memo 72-SRS-llO, to J. M. Randal from K. J. I.angenberg, 
Subject: Revisions to Operating Procedure DRC 021, 

dated 8/7/72. 

Data Processing Hardware (or equivalent) Required 

0 Leach Corp., Test Station Data Storage Electronics Assv., 
P/N H-08225, S/N 003, Unit 1S-.3. 

o Ajtrodata Time Code Sysicri, Mode] (j 2 '0 with Slow Code 
Generator . 

0 Two EMR 41 >12 PRW Tunalilc Discr iminatoj 


InfornatioT i 
Slow 'Code 

RMS Amplitude of Raw data 
riser ir i nated Freq. Sync 
Discriniuated 5.2 KHz 
Slow Code 
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o Hewlett Packard 4001' AC \ .'Itmetcr (DC output) 

o Two Redcore 500 Amplii ;< rs 

o Brush Recorder Maik 

o Hewlett Packard 6513 Oscillator 

o Ampex FR 1800 or F,. ’‘JO0/h(H ; ntermedia te Band Seven 

Track Tape Recorder 

o Ampex FR 1800 Wide BanC . arteen Track Tape Fvccorder 

o Eldorado Electronics M 10 ’Inivcrsal Counter with 

Model 1000 Totalizer 

o Tektronix RM 565 with 3 \^> or 3A1 Vortical Amplifiers 

Tape Required 

o For 1" machine use 14” reels of 1 mil wideband tape. 

o For 1/2” machine use 14” reels wound with standard 
band tape supplied bv customer. Use standard band 
heads on machine. 

Procedure 


Work Request 

The procedures prescribed herein are based on stated requir 
ments for the data to be produced, check the work request 
carefully to assure agreement ^etv^ccn these two documents. 
Refer questions to shift 5. ipcrvi.‘ i on . Resolve di*'crepancie 
and obtain any procedural changes before commencing. 

DSEA Tape Handling 

Immediately upon receipt, the condition of the tape and 
reel and container shall be documented in writing. Further 
conditions noted during playback shall be documented in 
writing. Discrepancies such as poor pack, edge curl, 
oxide shed, stretched, no data, bad data and other perti- 
nent comments must be : itten down at the time they are 

discovered. If the tape is damaged during processing, it 
must be documented. Do not continue this procedure if 
the tape is damaged when received until instructed to do 
so by supervision. The condition must be reported and 
approval to proceeo received froi. Requirements and Analyst* 
before processing furtlicr. Handle the tape carefully. 


REPRODUCIBILnY OP THE 
ORIGINAL PAGE IS POOR 
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4.3 


4.3.1 


4.3.2 


4.3.3 


4.3.4 


4.3.5 


u 


Protect it frou contamination and stray magnetic fields. 

Do not load the magarinc on tlio DSFA playback station 
until called for in tht. procedure. Do not load the tape 
on a malfunctioning playback station. Stop operations 
immediately if the magazine or the playback station mal- 
functions during processing. 

DSEA Setup 

Configure the Off-Line equipment as shown in Figure 1. 

The DSLA tape will be reproduced in the closed servo 
loop mode only. This is accomplished by placing the 
test switch SI located on the top rear of the playback 
assembly in the operate position. Ne.xt, the s, eed of 
the DSEA playback assembly will be mcuMircd by counting 
the frequency at Test Point 11. It shouli be 1100 ♦ 1 Hz. 
If the frequency is incorrect, adjust RIO on the Amplifier, 
DC Servo Control Board, Location A14, in the Playback 
Assembly. Hse Bi-Frequency Reformat Fox as shown. 

Configure the two discriminators as follows: 

Discriminator Discriminator #2 


Frequency 
Data Cutoff 
Balance 
Deviation 
Polarity 
Bandedge set 


4400 Hz 
500 Hz 

Mid Position 
7 . 5 =; 

♦ 

75*i CK 


5200 Hz 
100 Hz 

Mid Position 

7.5; 

♦ 

7 5^ CW 


Note that the 24 db/octave tunable input filter is used 
to band pass the FSK and Reference signals with signal 
outputs taken at the BP Out Test point. The normal Discr. 
output connector is used for discriminated data. 

/.o 

Set the Tektronix Vertical Amplifiers to 0.5 v/cm (calibrated). 
Set the raw data Redcore Amplifier to XIO gain, 10 KC HW. 

Set the filtered data Redcore Amplifier 'to X5 gain, 10 KC BW. 


Set the RMS Voltmeter to 0.3 volt full scale. 


Set the signal generator to 25.0 KHz ♦ 1 Hz output voltage 
-2 volts p •‘ak - to-peak'. 

Set the Brush recorder speed to 5mm/scc. 


Ji 


k 

0 
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4 . 5.4 


4.6 


4 . 6.1 


Perform adjustments on the record modules in the tv*o 
recording machines. The center fr< quoncy ol the wide* 
band GP II I’M modules shall he 112.50 KIlz. The devia- 
tion for ♦ 1 volt input shall be + 30i. Chech the 
quality oT the recording with properly adjusted re- 
produce modules. Insure that the recording levels of 
the direct record module? arc not so high a? to saturate 
either the module circjitry or the magnetic tape itself. 

Stop all three machines, rewind all tapes. Unload and 
degauss the 1" and 1/2" tapes. Keload tapes on machines. 

Begin dubbing by starting 1" and 1/2" machines, then start 
the DSEA and time generators. 

The 1/2" machine will not be able to continuously record 
all of the DSEA data. Thus, whenever the 1/2" machine runs 
out of tape, the DSEA tape and time generator will be stopped 
The 1" machine will be stopped and then advanced for one 
minute without recording. When the 1/2" machine has been re- 
loaded with fresh tape, all three machines and the time gen- 
erator* will be started simultaneously. 


4 . 6.2 In like manner, when the 1" machine runs out of tape, the 
DSEA, time generator, and 1/2" machim's slinli be stoj>ped, 
the 1/2" machine advanced 1 minute, the I" machine loaded 
with fresh tape, and all three machines and time generator 
restarted simultaneously. 


4.7 


I 


* 
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4.8 



Verification of a master tape, which is up to 10 hours long, 
would be too time consuming to Jo after tiic dubbing process 
is complete. It is the duty of tii( operator to check the 
reproduced information as the duM)U!g proce'*^^ is in progress. 
Check all 14 tracks of the 1" machine at.d tic 7 tracks of 
the 1/2" machine every ]5 minutes to insurt all tracks are 
being recorded. Pice the dubbing process is started, do 
not change any settings unless the data obviously becomes 
useless. If an equipment configuration ciianpc becomes 
necessary, stop all the machines, isiakc the necessary adjust- 
ments, annotate the tape on the voice track describing what 
was done and continue dubbing. Document tiio configuration 
change on the work order. 

It is important that the output jacks (except hi- level sync) 
of the DSEA test station not bo loaded with low inpcdancc 
devices particularly tape recorder inputs. For this reason 
the equipment setup is such that there arc buffer amplifiers 
between the outputs o' the DSEA ami the inputs of the tape 
recorders. Also, the output voltage levels usually require 
amplification to adequntel) drive a tape recordt.'r input. 


REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 
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4.3.6 


4.3.7 


4.4 


4.4.1 


Set the speed of the 1” tape recorder to 15 IPS and the 
1/2** tape recorder to 3 3/4 IPS. 

Set the time generator to internal generate, IRIC B 
output. Slow code generator - 5 sec. update. 

Initial Adjustments 

Load the DSEA magarine into the playback assembly of the 
DSEA test station. 


I 



4.4.2 Press TAPE LOAD DSEA - this will rewind the magazine to 
its start point. When tht> end ci' tape marker is reached, 
the tape direction will icvorse, then stop. 

4.4.3 Press REAL TIME; when data is received, proceed to make 
the following adjustments. 

4.4.4 Adjust the RAW DATA Tektronix Amplifier for an output off- 
set of 0 V. 

! 

I 

4.4.5 Adjust the filtered data Tektronix Amplifier for an output 
offset of 0 volts. 


4.5 Initial Calibrations 

4.5.1 Set the bandedge adjust control of both discriminators to 
full CW. Stop the DSEA tape. 

4.5.2 Calibrate the Brush recorder such that the pens take the 

following positions: (Use a signal generator) 


Trace 3 Trace 4 


Voltage Input 
to RMS Meter 

Trace Frequency Input to 

Position Freq. Sync Discr. 

Trace 

Position 

0.3 ^ 

OV- > 

Trace 

3 divisions 

from right 4100 Hz 

middle 4400 Hz 

full right 4700 Hz 

Trace 1-8 

3 divisions „ 
to the left 
middle 
3 divisions 
to the right 

Frequency Input 
to 5200 llz Discr 

Trace 

Position 

4900 llz 
5200 11-. 
5500 i!z 

full loft Adjust peak-to-peak travel 

middle of pen to 1/2 full scale, 

full right (.enter the pulsctrain. 
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July 16, 1973 


MEKOfVJ.'DUM 

TO; Distribution 

FROM: J. D. Redman 

SUBJECT: Reduction and Analyses of SEP Navigation Data 


In a previous mer;o of April 17, 1973, "Analyses of SEP-KRV Navigation 
Data," there was a dicussion of the recovered navigation data for the 
EVA-II traverse from the SEP transmitter site out to a range of 4.0 Km. 
The data has now been recovered for the comoleto traverse from the SlP 
site to station #2. This has been a tedious ’process necessitating the 
use of strip charts of the raw data f'-om which hand counts of the up- 
dates could be made. Some minor errors in the digiti?ation and 
reduction of the data have been uncovered which affected the odon^jter 
and hyaring data. These probirrr. h?yr corrected :-<■! the tabulated 
ntivlyjgiuii t'cl'i ami enciosea ngures reflect these changes. 

Method of Data Reduction 

For the data ti>at is discussed in this memo, a Wang 720 calculator 
was used for demultiplexing and editing the raw datJ', This process 
has also .been earned out by Ray Watts on the I'niv hns cc.iiputer to 
produce ar, 'Edited digital computer tape. The Warr; 7'.’' .alculotor has 
the advantage of allowing more operator interact-.i i ' cul tino in l 
faster arrival at the optimum acquisition system cu;-f lourat' • i in the 
sense of producing data with t:’* number of erroj'S mii imizou. 

The original navigation data bit stream is decoded ar i ri 'tired by the 
DAS (Data Acquisition System). The conditioned bit str' is then 
passed to the Wang 720 calculator where it is wr1tt<'. on iiang digital 
cassette tapes. This fjpe is then read and dcmultiploxeil by the' Wang. 
The data for each 6.48 sec. record is tested to loci.to the position of 
the sync bit which should occur every 7th bit time. If the syjic bit 
cannot be located than that record is printed out allcv.ing the problem 
to be visually analysed. There are three types of er*or. vvnich occur. 
An extra bit (i.e. , 11.25 msec of time) may be inserted somewhc?re in 
the record. A bit may be missing and a sync bit may ue a *0" wtjerc 
It should be a "1". This failure is then corrected by inserting or 
deleting a bit or by changing a "0" bit \.o a "1" bit. The sync bit 
Is then relocated. 
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With Vac position of the snyc bit known, the rinta for that record is 
then deniuUi plexed in term? of range, bearing and odomete*' pulses and 
written on a digital Cossecte tape. This tape is usod to produce a 
tabulation or all the range, and bearing pulses and the time at vnich 
they occur in terms of their update number. In order to co'npare the 
data or, tiie strip charts and the demultiplexed data it was necessary 
to correlate in time individual navigation data words (73.75 msec 
words). The reference chosen to compare these two forms of data is 
the position of the navigation data word in whicii the first odometer 
pulse occurs after tape time &0:2G:00. This word is referred to as 
Nav update #1 and all others are referenced to it. There are 55,000 
updates or navigation data v/ords on the traverse from the* StP 
transmitter site to station i2. 

A hand count of all the range up, range down, bearing up and bearing 
down pulses v/as made by visual inspection of the strip charts of the 
raw data for the complete traverse. In the last section of the data 
(last 5000 updates) it was net possible to do a hand count with any 
confidence in the results because of numerous date dropouts. 

The tabulated range and be-jring pulses recovered with the DAS and 
Wang were compared with those found by visual inspection of the raw 
data. Out to a range of 4.6 Km there was only one discrepancy in 
which ar extra b.-ering dov;:; pulse occurred and was aft rihiirpw ‘>i 
•;n the ra ‘ data. From the range of 4.6 Km out to Station ^2 the 
data steadily degrades in quality. There are numerous bits missing 
and sync bits v/hich arc a "0" where they should be 'T"s. There wore 
53 discrepancies between the hand-counts and the digitized data 
mainly caused by extra range up pulses occurring because of timing errors. 
Even though all these discrepancies occurred, the corrected data appears 
to b'- reasonably good as will be discussed later. 

The Wang digital tapes which contained the demuUiplexed data were 
edited to correct the errors ihat occurred during the digitization. 

These edited tapes were used to produce the data tabulations that are 
enclosed in this memo. 

The data that was recorded on corri- :*.?*• tape has gone through essentially 
the same process. The data has been compared to the hand counts and 
the errors have been corrected. The range and bearing data agree 
exactly with the data digitized on the Wang that is discussed In this 
memo. The accuinulated odometer counts agree exactly out to the range 
of 4.3 Km. 



This data was only completed out to a range of 5.7 lOr because the 
difficulty of correcting all the errors that occurred beyond this point 
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was considered to be too great to warrent spending excessive tine 
on navigation data that applied to science data that was of marginal 
usefulness because of the loss of syncronization between the trans- 
mitter and receiver beyond the range of <.3 Km. This digital tape 
has been copied' and sent to HIT. 

Data Quality, 

One measure of data quality is a comparison between the crew readouts 
from the navigation system that were relayed during the mission and 
the final version of the data that was recovered from the DSEA after 
digitizing, demult’ ''"’exing and editing. These two should agree since 
the crew displays tor range and bearing were driven by the same pulses 
recorded on the* DSEA. For the LRV navigation system distance traveled 
Is computed t the basis of the third slowest whee^; however, only 
odometer pulses from two wheels were recorded on the DSEA, therefore 
these two approaches to calculating the distance traveled will net 
agree exactly. The distance traveled as computed from ,;ach odometer 
value is included in trble #1. 1h1s table gives a corrpanson between 
the crew readouts and the digitized data. The digitized data is 
taken directly from the data tabulation of table #2. It is clear that 
there is excellent agreement out to a range of 6.9 Km from the SEP 
transmitter site. Beyond this range it is apparent there is one 

mnna ttn nii1«o ma rinrc*inA TK-fc 4c alcA 

clear when one examines the wander factors as given in table #3. At 
a range of 7.4 Km the wander factor is .314 which appears anomalous 
in relationship to the other values at this distance and also 
considering they were traveling in a straight line path in this area 
It is probable that a range pulse is missing between the apparent 
ranges of 7.3 Km ano 7.4 Km. A search of the raw data recorded on 
the strip charts was made again in this area but presumably because 
of the degraded nature of the data it was not possible to find this 
missing pulse. 

The conparisori between the crew readouts and digitized data suggest 
that the data is of good quality out to a range of 6.9 Km from the 
SEP transmitter and that for the remainder of the data to station #2 
there Is only one range and one bearing pulse missing. This is 
understandable COTsidering the quality of the recorded data was 
steadily degrading as the DSEA temperature approached ilS^F, the 
upper limit of its operating range, due to thermal control problems 
on the traverse to station #2. It was known from tests conducted 
before the mission that tiie recording capabilities were degraded at 
temperatures near 110**F so this was to be expected. 
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The accuracy of digitization could be tested by comparing the hand- 
counts of the raw data against this digitized result. It was only 
possible to hand count the range and bearing pulses since the large 
number of odometer pulses would have been too time consuming to count. 

To test that the digitization process was reliably recovering the 
odoiTffiter counts, a section of the data of 1500 navigation data words 
in duration was hand counted for both the left rear and right front 
O' ieter pulses. There were 640 right front and 639 left rear 
odometer pulses in this section of data. These hand counts agreed 
exactly with the digitized data. As stated already in this memo 
there was only one discrepancy of an extra bearing down pulse 
attributable to an observed noise pulse on the strip charts in the 
section of data from the SEP transmitter site out to a range of 4.6 Km. 
At the range of 4.3 Km a false reset pulse occurred in the SEP receiver 
resetting the timing relative to the transmitter, and resulting in the 
remainder of the field strength data out to station #2 being of dubious 
usefulness. Fortunately the navigation data is excellent for all of 
the useful scientific data. From the range of 4.6 Km out to station #2 
the data steadily degrades in quality resulting in numerous digitization 
errors. The strip charts were used to resolve the discrepancies 
between the results derived by a hand count and the digitization. 

Data Tabulation 

In table HZ the accumulated navigation data is printed out every 
thirteen navigation data updates (i.e. , 13 x 7B.75 msec) which is a 
time interval of 1.02 sec. The tabulation begins at the SEP transmitter 
and ends at station #2. The time origin or time zero is at ground 
elapsed time 141:30:35. The speed is calculated by counting the 
number of odometer pulses that occur in each interval cf 13 updates. 

This results in the apparent quantized values of the speed. The 
distance traveled at, any tiine can be calculated by multiplying the 
odometer counts by .49 meters. Since the first range pulse occurs at 
50 meters instead of the normal interval of 100 meters the range is 
computed by subtracting 50 meters from the value given for the range. 

Wander Factors 

I 

An indication of the amount by which the LRV deviates from a straight 
line path is given by the wander factors shown in table #3. If the 
LRV is not moving on a ray path directly away from the SEP Tx (i.e., 
with the bearing remaining constant) then the v/ander factors also 
reflect this in addition to the wandering. The wander factor is 
computed by counting the number of odometer counts between successive 
range up pulses and dividing this value by 204.1. If the bearing did 
not change between these successive range up pulses and if the LRV moved 
In a straight line path between them, then there should have been 204 
odometer pulses. Thus this ratio is an indication of the amount of 
straying from the straight line path and can be used to calculate the 
range for intermediate points between range updates. 
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Traverse Reconstruction 


In figures 3, 4 and 5 a plot of the traverse derived from the navigation 
data is shown. The location of the SEP is assumed to be that giver, by 
uses v^hich is quoted as being accurate to within 10 meters. Tn 
figures 3 and 4 a point was plotted for each range up pulse. The 
bearing for that range value was computed by takir.g the average of 
the accumulated bearing at the time of the range up pulse and the 
accumulated bearing at the time of the previous range or bearing up 
or down pulse. In figure 5 a point was plotted for each range up 
pulse and each bearing up and down. The range value for each bearing 
point was calculated by interpolating between range up pulses with 
the use of the appropriate wander factor and the odometer. 

Rover Speed 


The LRV speed is plotted for the traverse from the SEP transmitter to 
station #2 in figures 1 and 2. In figures 1(a) and (b) the speed was 
calculated over intervals of 120 navigation data updates (i.e., every 
9.45 seconds) by averaging the number of counts on th'» left rear and 
right front odometers. Their average speed is 10 Kin/.ir. fo.'- most of 
the traverse. In figure H2 the speed is computed and plotted sepa*ately 
for each wheel. As can be seen the values agree quite well with each 
other as would be expected. The crew readouts of their speed v/ere 
generally in the range 9-11 Km/hr. 

Comparison With. the USGS and VLSI EVA-II Traverse Data 

In table #4 the comparison between these various sources of traverse 
data is given for the station stops and Hole in the Wall. The VLBl 
data has an accuracy of approximately 40 meters. This data was 
transmitted verbally by I. Salzberg on July 11, 1972. The USGS traverse 
information was taken from a map prepared from final pan station 
locations which will be used in the preliminary science report. The 
locations of stations EP-4, I.RV-1, and station 2 are estimated to be 
within 10 meters. For LRV-2, and LRV-3 the errors are estimated to 
be within 50 meters. The USGS traverse shown in figure ?4 is from a 
combination of photographi.c information and the preliminary low 
speed VLSI data . 

The station locations derived from these different sources is plotted 
in figure H. From the SEP transmitter to the LRV-1 station stop 
there appears to be reasonable agreement between the different 
apparent station locations. The LRV-2 and 3 stops show disagreements 
on the order of 500 meters. From Hole in the Wall to station #2 the 
USGS traverse data shows large discrepancies with the SEP-LRV 
navigation data. Some of these differences can be attributed to 
errors in the LRV navigation system which suffers from wheel slippage, 
errors,, gyro compass drift and other errors inherent in this type of 
system. A better assessment will be possible when all of the VLSI 
data out to Hcle In the Wall is available. 
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This data and the digital tape that has been produced represents the i 

complete processing of the Rover navigation data. No further work | 

is anticipated until the final detailed ULBI data is available for 
comparison. 


There is no plan to redigiti;^e the science data immediately. This 
will be done after we have had a chance to work with the present 
digitization and the merging with the navigation data. Before the 
end of the contract the science data will be redigitized in an 
optimura^and final form. 
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245.7 6 


R- 

TOTAL 

1)+ 

L- 

TOTAL 

ORF 

OLR 

SPELO-KF 

Sl*EEl>-L 

C.NIS 

R CNTS 

CMTS 

CNTS 

B CNTS 

CNT.S 

CmTS 

KU/!.R‘ 

ixH/ .K* 

2 

3 

123 

48 

75 

6L9 

6o0 

8.6 

8.6 

2 

3 

123 

48 

75 

693 

684 

6.8 

6. 8 

2 

3 

123 

49 

74 

698 

689 

8.6 

C.6 

2 

3 

124 

49 

75 

704 

695 

-10.3 

5 0 . 3 

2 

3 

124 

49 

75 

708 

700 

6.8 

8.6 

2 

3 

12 4 

49 

75 

713 

705 

C.6 

8.6 

2 

3 

125 

49 

76 

719 

710 

10 . 3 

3.6 

2 

3 

125 

49 

76 

724 

716 

C.6 

10.3 

2 

3 

125 

49 

76 

730 

722 

jn. 3 

10.3 

2 

3 

125 

49 

76 

735 

727 

8.6 

8.6 

2 

3 

126 

49 

77 

741 

733 

,10.3 

13. 3 

2 

3 

12 6 

49 

77 

74 7 

738 

10.3 

n.(* 

2 

3 

127 

49 

78 

752 

744 

8.6 

10.3 

2 

3 

12 7 

49 

78 

757 

749 

8.6 

8.6 

o 

dm 

3 

12 7 

49 

78 

763 

753 

10.3 

6 . 8 

2 

3 

120 

49 

79 

773 

762 

17.2 

1 . 5 

•> 

d. 

4 

12 8 

49 

79 

777 

766 

6. S 

6 . r» 

2 

4 

128 

49 

79 

781 

769 

6.8 

3. 1 

2 

4 

128 

49 

79 

785 

773 

6. 8 

6.8 

2 

4 

120 

49 

79 

7C9 

777 

6.8 

»• r 

V . 

2 

4 
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49 

79 

794 
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8.6 

6.8 

2 

4 

128 

49 

79 

798 

7C5 

c.e 

C.P 

2 

4 

128 

49 

79 

803 
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8.6 

8.6 

2 

4 

12 8 

50 

78 

807 

794 

6.8 

6.8 

2 

4 

128 

50 

78 

812 

799 

8.6 

8.6 

2 

4 

128 

50 

78 

C16 

C04 

C.e 

8.6 

2 

4 

12 8 

50 

78 

820 

809 

6.C 

8.6 

2 

4 

120 

50 

78 

£25 

813 

c.6 

C . C 

<> 

4 

120 

50 

78 

829 

818 


8.6 

2 

4 
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30 
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8.. w 

8 . V 

w* 

2 

4 
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50 

78 

C39 

828 

8.6 

8.6 

2 

4 

128 

50 

78 

844 

833 

8.6 

8.6 

2 

4 

12 8 

50 

78 

850 

838 

10.3 

8.6 

2 

4 

128 

50 

78 

855 

843 

6.6 

£.6 

2 

4 

128 

50 

78 

859 

84 8 

6.C 

8.6 

2 

4 

120 

50 

78 

C65 

854 

10.3 

10.3 

2 

4 

128 

50 

78 

868 

859 

5.1 

8.6 

2 

4 

128 

50 

78 
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6.8 
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2 

4 

128 

50 

78 

C76 
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6.0 
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2 

4 
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50 

78 

C79 
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8.6 

2 

4 
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50 

79 
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8.6 

6.8 

2 

4 
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50 

79 
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6.8 
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2 

4 
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50 

79 
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2 

4 
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50 

79 
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890 
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2 

4 
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50 

79 
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2 

4 
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50 

80 
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10.3 

2 

4 
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50 

80 
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2 

4 
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50 

80 
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2 

4 
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50 

81 
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5.1 
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2 

4 
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50 

Cl 
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C.8 
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2 

4 
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50 

Cl 
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6.8 

6.8 

2 

4 
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50 

Cl 

939 
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8.6 
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2 

4 
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50 

81 

944 

936 

0.6 

6.8 

2 

4 
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50 

62 

948 
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6.8 

6.S 

2 

4 

132 

50 

C2 

953 

945 

C.6 

8.6 

2 

4 

133 

50 

83 

959 

949 

10.3 

6.C 

2 

4 

133 

50 

83 

963 

953 

6.0 

6.C 

2 

4 

133 

50 

C3 

968 

958 

8.6 

8.6 

2 

4 

133 

50 

S3 

972 

962 

6.8 

6.C 

2 

4 

133 

50 

83 

977 

966 

8.6 

6.8 
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TIML 

si:c* c 
246.7 
24V. 7 
24C. C 
24*;. i; 

2 50.6 
251. C 

252.9 

253.9 

254.9 
2 55.9 
2 57.0 

256.0 

259.0 

260.0 
261.1 
262.1 

263.1 
• 264.1 

265.2 

266.2 

267.2 

265.2 

269.2 

270.3 

271.3 

272.3 
• 273.3 

£74.4 
2 V 5 . 4 
2 76.4 
2 7 7.4 

276.5 

279.5 
26U.5 

281.5 

262.6 

263.6 

264.6 

265.6 

266. 7 

287.7 

266.7 

289.7 

290.7 

291.6 

292.6 

293.6 

294.6 
295.3 

296.9 

297.9 

296.9 
300.0 

301.0 

302.0 

303.0 

304.1 

305.1 
30C.1 

307.1 


TOTAL 
K LNTS 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

5 
5 
5 
5 
5 
5 
3 
5 
5 
5 


D+ 

CNTS C 
133 
133 

133 

134 
134 
134 
134 
134 

134 

135 
135 

135 

136 
136 
136 
136 

136 

137 
137 
137 

137 

13 7 
3 38 

138 
• 139 

139 

140 

14 0 

140 

141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 
141 

141 

142 
142 
142 
142 
142 
142 


n- 

CUTS 

50 

50 

50 

50 

50 

51 
51 
51 
51 

51 

52 

52 

53 
53 
53 
53 
53 

53 

54 
54 
54 
54 

54 

55 

56 

56 

57 
57 


TOTAL 
n CWTS 

83 
63 

63 

84 

64 
33 

63 
83 
83 

64 
63 
83 
83 
S3 
33 
83 

83 

84 


ORF 
CKTS 
582 
989 
994 
999 
100 3 
1006 
1012 
J017 
1022 
1026 
10 31 
10 37 
1043 
104 8 
1054 
1060 
1065 
1071 
1076 
1082 
1088 
1094 
1100 
1106 
1112 
1117 
1123 
1129 

1139 

1144 

1146 

1151 

1155 

1158 

1158 

1159 

1159 

1160 
1161 
1162 
1164 
1166 
1166 
1170 
1172 
1174 
1176 

1178 

1179 
1179 
1179 
1179 

1179 

1180 
1162 
1183 
1164 
1186 
1186 


OLR S 
CNTS 

9 70 

9 76 
981 
966 
991 
995 

1000 
1004 
1009 
1014 
2020 
1026 
10 32 

10 38 
104 3 
1049 
1054 
1059 
1065 

10 71 
1077 
1063 
1089 
1095 
1100 
1106 
1111 
1117 

J. X ^ 
112 / 
1131 
1135 
1139 
1142 
1145 
1145 
1145 
1145 

1145 

1146 
1148 
1150 
1X52 
1154 
1156 
1159 
1161 
1163 
1165 
1167 
1167 
1167 
1167 
1167 
1167 

1169 

1170 
1172 
1174 
1174 


PtKD-RF 

SPLLD* 

KM/l.R* 

K'.i/i.U 

6. 6 

6.8 

12.0 

10.3 

8.6 

8.6 

8.6 

8.6 

6.8 

8.6 

8.6 

6.8 

6.8 

8. 6 

8 . 6 

C. 8 

6.6 

8.6 

( .8 

8.6 

8. 6 

3 0. 3 

10. 3 

10.3 

30.3 

30. 3 

8.6 

10.3 

10. 3 

8.6 

10.3 

30.3 

6.6 

8. 6 

10.3 

0.6 

8.6 

10.3 

10.3 

30.3 

3 0.3 

10. 3 

10.3 

10.3 

10.3 

10. 3 

30.3 

3 C . 3 

3 3.3 

C.6 

8.6 

10.3 

10.3 

£.6 

! -•) . 3 

3 0.3 

r» C 

o f 

0.6 

8.6 

8.6 

6.8 

6. 8 

6.8 

j.l 

6.8 
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R+ 

R- 
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D- 
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ORF 

OLR 

SPEElJ-r.F 

SPEEI’J- LI 

5EC» 

CM’S 

CIJTS 

R CMTS 

CNTS 

CNTS 

B c:iTs 

CNTS 

CNTS 

kM/1.U» 

Kli/. U* 

306.1 

7 

2 

5 

142 

59 

83 

1187 

IJ 7"» 

1.7 

1.7 

309.2 

7 

2 

5 

142 

59 

83 

1108 

1176 

1.7 

1. 7 

310.2 

7 

2 

5 

142 

59 

83 

jies 

117 7 

.0 

1.7 

311.2 

7 

2 

5 

142 

59 

83 

1189 

1177 

1. 7 

.0 

312.2 

7 

2 

5 

142 

59 

83 

11 89 

1177 

.0 

.0 

313.3 

7 

2 

5 

142 

59 

83 

11 89 

11/7 

.0 

.0 

314.3 

7 

2 

5 

J42 

59 

83 

1189 

1177 

.0 

.0 

313.3 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

316.3 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

317.4 

7 

4L 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

316.4 

7 

2 

5 

142 

59 

83 

11C9 

1177 

.0 

.0 

319.4 

7 

2 

5 

142 

59 

83 

1189 

117 7 

.0 

. c 

320.4 

7 

2 

5 

142 

59 

83 

1189 

117 7 

.0 

.e 

321.5 

7 

2 

5 

142 

59 

33 

1189 

1177 

.0 

.0 

322.5 

7 

2 

5 

142 

59 

S3 

11 89 

1177 

.0 

.1- 

323.5 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

324.5 

7 

2 

5 

142 

59 

S3 

1189 

1177 

.0 

.0 

325.6 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

326. C 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

327.6 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

326.6 

7 

2 

5 

142 

59 

83 

1189 

117 7 

.0 

« 0 

329.6 

7 

2 

5 

14 2 

59 

63 

1189 

1177 

.0 

.0 

330.7 

7 

2 

5 

142 

59 

83 

13 89 

11/7 

.0 

.0 

331.7 

7 

2 

5 

142 

59 

33 

‘1189 

1177 

.0 

.c 

332.7 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

333.7 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

334.6 

7 

2 

5 

142 

59 

03 

1189 

1177 

.0 

.0 

335.8 

7 

2 

5 

142 

59 

83 

1189 

3177 

.0 

.0 

33C.S 

7 

2 

5 

142 

59 

83 

1183 

1177 

.0 

.0 

337.8 

7 

2 

5 

142 

59 

S3 

1189 

117/ 

.0 

.u 

338.9 

7 

•> 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

339.9 

7 

2 

5 

142 

59 

83 

1189 

117 7 

.0 

.0 

340.9 

* 7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

341.3 

7 

2 

5 

142 

59 

S3 

1189 

1177 

• c 

.0 

343.0 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

344.0 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

345.0 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

346.0 

7 

2 

5 

142 

59 

f.3 

1189 

1177 

.0 

.0 

347.1 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

348.1 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

349.1 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

350.1 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

351.1 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

352.2 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

353.2 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

354.2 

7 

2 

5 

142 

59 

63 

1189 

1177 

.0 

.0 

355.2 

7 

2 

5 

142 

59 

S3 

1189 

1177 

.0 

.0 

356.3 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

357.3 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

358.3 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

359.3 

7 

2 

5 

142 

59 

63 

1189 

1177 

.0 

.0 

360.4 

7 

2 

5 

142 

59 

63 

1189 

1177 

.0 

.0 

361.4 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

362.4 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

363.4 

7 

2 

5 

142 

59 

.83 

1169 

1177 

.0 

.0 

364.5 

7 

2 

5 

142 

59 

03 

1189 

1177 

.0 

.0 

3C5.5 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

366.5 

7 

2 

5 

142 

59 

63 

1109 

1177 

.0 

.0 

367.5 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 

368.6 

7 

2 

5 

142 

59 

83 

1189 

1177 

.0 

.0 



T7HK 

n+ 

P- 
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L+ 

n- 
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ORF 

OLH 

.SPLLU-KF 

UVllUh 

SEO 
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K c;ns 
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r.’jiH 

r CWTS 

6HT3 

(1.78 

ui/i.i;* 

. /i 

3C-9.6 

7 

2 

n 

14 2 

59 

iO 

11 8« 

1177 

.0 

0 

370. C 

/ 

2 

5 

14 2 

59 

C3 

11G9 

1 1 7 7 

.0 


371.0 

7 

2 

5 

142 

59 

C3 

J189 

13 77 

.0 

* ' 

377.. 6 

7 

2 

5 

14 2 

59 

G3 

US'.) 

1177 

.0 

.0 

373. 7 

7 

2 

5 

142 

59 

83 

L.1 8'J 

117 7 

.0 

.0 

374. 7 

7 

0 

A. 

5 

U2 

55 

C3 

11£‘> 

1177 

.0 

♦ U 

373.7 

7 


5 

14 2 

59 

C3 

U £9 

3 3 77 

.0 

.c 

27C.7 

7 

2 

5 

14 2 

.59 

C3 

1189 

13 77 

.0 

.0 

377 . £ 

7 

2 

5 

142 

59 

03 

31 £9 

1177 

.0 

• u 

370. r, 

7 

2 

3 

142 

59 

C3 

iiS9 

1177 

.0 

*0 

379. C 

7 

2 

5 

142 

59 

C3 

1189 

IJ 78 

• 0 

J . 7 

SCO. r. 

7 

2 

5 

14 2 

59 

C3 

Uf9 

11 7C 

.0 

• 0 

3C1.9 

V 

2 

5 

142 

59 

83 

1189 

U7£ 

.0 

.0 

3fc’^ . 9 

7 

2 

3 

142 

59 

S3 

.U90 

1179 

J . 7 

1. / 

303.9 

7 

2 

3 

142 

j9 

83 
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31 80 

.0 

3 . 7 

334.9 

7 

2 

.•) 
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59 

83 

13 91 

1181 

J. 7 

i. 7 
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7 

2 

3 
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59 

83 
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1. 7 
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7 

2 

5 
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59 

83 

J19 2 
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.0 
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7 

2 

5 
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59 

£3 
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1184 

1.7 
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7 

2 

5 
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59 

C3 
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7 

2 

5 
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59 

£4 

319 5 

118 7 
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7 

2 

5 
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59 

£4 
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1.7 

3.4 
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7 

2 
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59 

84 
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4. 

5 
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59 

£4 
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59 

64 
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3.4 
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2 

5 

14 3 
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84 
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3.4 
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5 
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59 

f4 

1201 
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C3 

1201 

1199 

.0 
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39L.Z 

? 

2 

3 
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bO 
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7 

2 

5 

143 

60 

£3 

1204 

120.'} 

1. 7 

3. 4 

400. 3 

7 

2 

5 
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60 

83 

1205 
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3.7 
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40] . 3 
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2 

5 

143 

60 

13 

1206 
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1.7 

3.4 

402.3 

7 

2 

3 

143 

60 

83 

1206 
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.0 

3.4 

403,4 

7 

2 

3 

143 

60 

83 

1207 

1209 

1.7 

J . 7 

4G4 . 4 

t 

2 

5 

143 

60 

83 

1208 

1211 

i. 7 

3.4 

403.4 

7 

* 

5 

143 

60 

83 

1210 

3213 

3.4 

3.4 

406 . 4 

7 

2 

5 

143 

60 

83 

1211 

1214 

1.7 

1.7 

407.5 

7 

2 

5 

143 

60 

83 

1211 

1214 

.0 

.0 

406.5 

7 

2 

5 

143 

60 

83 

1211 

1214 

.0 

• C 

409,5 

7 

2 

5 

143 

60 

S3 

1211 

1214 

.0 

.0 

410.5 

7 

2 

5 

143 

60 

S3 

1211 

1214 

.0 

• 0 

411.5 

7 

2 

5 

143 

60 

83 

1211 

1214 
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Tinii n-:- r- 

SEc* ci.is c;;is 

/,3i.O 7 2 

4 32.0 7 2 

4 3 J • 0 / 2 

4 34 . 1 7 2 

435.1 7 2 

436.1 7 2 

437.1 7 2 

43£.2 / 2 

439.2 7 2 

440.2 7 2 

441.2 7 2 

442.3 7 2 

443.3 7 2 

444.3 7 2 

443.3 7 2 

44C.4 7 2 

447.4 7 2 

446.4 7 2 

449.4 7 2 

450.5 7 2 

451.5 7 2 

452.5 7 2 

453. 5 7 2 

454.5 7 2 

455. C 7 2 

456.6 7 2 

457.6 7 2 

45r.6 7 r 

45i/./ / 2 

460.7 7 2 

463.7 7 2 

462.7 -7 2 

463.0 7 2 

464.6 7 2 

465.6 7 2 

466.6 7 2 

467.6 7 2 

466.9 7 2 

469.3 7 2 

470.9 7 2 

471.9 7 2 

473.0 7 2 

474.0 7 2 

475.0 7 2 

476.0 7 2 

477.1 7 2 

476.1 7 2 

479.1 7 2 

460.1 7 2 

461.2 7 2 

482.2 7 2 

463.2 7 2 

464.2 7 2 

465.3 7 2 

486.3 7 2 

487.3 7 2 

466.3 7 2 

469.4 7 2 

490.4 7 2 

491 . 4 . 7 2 
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J 
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60 
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5 
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5 
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60 

5 

143 
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5 
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60 

5 
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60 

5 
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60 

5 
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60 

5 
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60 

5 
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60 
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60 
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( 

5 

143 
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J 
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63 

1211 

C3 
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£3 
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1211 
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£3 
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£3 

1211 

C3 

1211 

■ £3 

1211 

£3 

1211 

£3 

1211 

83 

1211 

£3 
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83 
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£3 

1211 

£3 

1211 

P3 

1211 

£3 

1211 

63 

1211 

£3 
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£3 
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£3 
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83 
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£3 
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KJ ^ 

£3 
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1211 

£3 
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P3 

1211 

£3 

1211 

£3 

1211 

£3 

1211 

£3 
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£3 

1211 

£3 
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£3 
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83 

1211 

£3 

1211 

83 

1211 

£3 

1211 

63 

1211 

63 

1211 
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£.» 

1211 

63 

1211 

83 

1211 

63 

1211 

63 

1211 

63 

1211 

63 

1211 

63 

1211 

63 

1211 

63 

1211 

63 

1211 

B3 
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03 

1211 

83 

1211 


Ol.R SI’F.ED-Rl 
CUTS un/i.u* 

1214 .0 

1214 .0 

3214 .0 

1214 .0 

1214 .0 

1214 .0 

1214 .0 

1214 .0 

1214 .0 

1214 .0 

1214 .0 

1214 .0 

1214 .0 

1214 .0 

1214 .0 

123.4 .0 

1214 .0 

1214 .0 

1214 .0 
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1'2 1 4 .0 
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1214 .0 

1214 .0 
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3212. .0 
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1214 .0 

3214 .0 
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1214 .0 
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1214 .0 
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1660 

10.3 

£.6 

£3 

1659 

1667 

10.3 

12.0 

63 

1665 

1673 

10.3 

10.3 

83 

1671 

1679 

10.3 

10. 3 

£3 

1677 

1685 

10.3 

10.3 

£3 

1682 

1691 

8.6 

10.3 

£3 

1688 

1697 

10.3 

10.3 


u> u: O I.C to to o o o sA.' CO '.o CO CO o o c-j or r,o co <r* o c- 


I ^ ^ ' ' ~ 

ij 

I 

I 

! s 


TiHi; 

K+ 

K- 

TOTAL 

D+ 

D- 

TOTAL 

ORF 

OLR 

.SPLLlJ-RF 

3 PEL.:)-; 

SLC* ( 

:;as 

CNTS 

R CRTS 

CNTS 

cnTS 

r> CNTC 

CNTS 

CNTS 

KM/1,R* 

KM/i.'l* 

613. 3 

9 

2 • 

7 

139 

76 

83 

1694 

1705 

3 0.3 

10.3 

616.3 

9 

2 

7 

15 9 

76 

83 

1 you 

1709 

10.3 

10.5 

617. 3 

9 

2 

7 

160 

76 

84 

J706 

1715 

10. 3 

10. 3 

61S. 3 

9 

2 

7 

160 

77 

£3 

1712 

1721 

10.3 

10.3 

619. A 

9 

2 

7 

160 

77 

83 

1716 

172 7 

6.8 

10.3 

620. A 

9 

2 

7 

ICO 

77 

83 

1720 

1731 

6.8 

G. £ 

621.4 

9 

2 

7 

161 

7 7 

84 

1725 

17 35 

1' . 6 

0. S 

622.4 

9 

2 

7 

161 

77 

84 

1729 

1739 

6,8 

G. £ 

623.3 

9 

2 

7 

ICl 

77 

84 

1734 

1744 

£ . 6 

8.0 

624.5 

10 

2 

8 

161 

77 

84 

1735 

1740 

8.6 

6.8 

625.5 

10 

2 

b 

101 

77 

£4 

1 74 4 

1755 

V . 6 

3.0 

626.5 

10 

2 

8 

161 

77 

84 

j /49 

175; 

8,6 

0 . C 

627.6 

10 

2 

C 

161 

77 

84 

1755 

3 762 

30.3 

£. G 

62S.6 

10 

2 

8 

161 

77 

84 

1760 

176 7 

C.6 

<• 

625.6 

10 

2 

8 

161 

77 

84 

1765 

1772 

8.6 

o.C 

630.0 

10 

2 

8 

161 

77 

84 

1770 

17 7 7 

8.6 

0 . 6 

631.7 

10 

2 

8 

161 

77 

84 

1775 

1702 

8.6 

£.6 

632.7 

10 

2 

8 

161 

77 

84 

1780 

178 8 

8.6 

10.3 

633. 7 

10 

2 

8 

161 

78 

83 

17S7 

1794 

32.0 

10.3 

6 34 . 7 

10 

2 

6 

162 

70 

84 

1792 

1 7 99 

8.6 

8.6 

635. 7 

10 

2 

O 

U 

162 

78 

84 

1797 

1004 

£.6 

£.6 

6 36. S 

10 

2 

8 

162 

79 

83 

1802 

1830 

8.6 • 

10. 3 

6 37. 0 

10 

2 

8 

lu2 

79 

83 

1007 

1C15 

8.6 

8.6 

63o. 8 

10 

2 

8 

162 

79 

83 

1812 

1820 

£ . 6 

£.6 

639.8 

10 

2 

£ 

• 362 

79 

83 

1817 

1826 

8.6 

10.3 

640.9 

10 

2 

8 

162 

79 

83 

1824 

1832 

12.0 

10. 3 

C41.9 

10 

2 

8 

162 

79 

83 

1C29 

1038 

8.6 

10.3 

(i 4 2 . 9 

10 

2 

8 

162 

79 

83 

1 f. ’T r 
i O ..1 

1844 

30. 3 

10.3 

643.9 

1C 

2 

8 

162 

79 

S3 

1£40 

1850 

C.6 

10.5 

645.0 

10 

2 

8 

362 

79 

£3 

18 Aw 

1855 

8.6 

8.6 

646.0 

.10 

2 

8 

162 

79 

83 

1051 

1861 

10.3 

10. 3 

647.0 

10 

2 

8 

162 

79 

£3 

1056 

1867 

8.6 

10 . 3 

643.0 

10 

2 

£ 

162 

79 

£3 

1861 

1872 

8.6 

8.6 

649.1 

10 

2 

8 

163 

£0 

£3 

186 7 

1877 

10.3 

£.0 

650.1 

10 

2 

8 

163 

80 

83 

1072 

1083 

0.6 

10. 3 

651.1 

10 

2 

8 

163 

80 

83 

1877 

1088 

£.6 

£.C 

652.1 

10 

2 

8 

lb3 

81 

S2 

1882 

1893 

8.6 

£.6 

653.2 

10 

2 

8 

164 

81 

83 

1888 

1898 

10.3 

£.6 

654.2 

10 

2 

8‘ 

164 

82 

• 82 

1093 

1904 

1.6 

10.3 

655.2 

10 

2 

8 

164 

82 

82 

1898 

1909 

8.6 

£.6 

656.2 

10 

2 

8 

164 

82 

82 

1903 

1916 

8.6 

12.0 

657.2 

10 

2 

8 

165 

82 

83 

1907 

1921 

6.8 

8.6 

65C.3 

10 

2 

f> 

U 

165 

83 

£2 

1912 

1925 

0.6 

6.8 

659.3 

10 

2 

8 

166 

83 

83 

1917 

1930 

8.6 

8.6 

660.3 

10 

2 

8 

166 

84 

82 

1922 

1935 

8.6 

8.6 

661.3 

ID 

2 

8 

167 

84 

£3 

1927 

19 4 C 

£.6 

8.6 

662.4 

10 

2 

8 

16 7 

85 

82 

1932 

1945 

8.6 

8.6 

663.4 

10 

2 

8 

167 

85 

82 

1939 

1952 

12.0 

12.0 

664.4 

10 

2 

8 

16 7 

85 

82 

1943 

1957 

6.8 

8.6 

665.4 

10 

2 

8 

167 

85 

82 

1948 

1962 

8.6 

£.6 

666.5 

10 

2 

8 

16 7 

85 

82 

1953 

1967 

8.6 

r* 6 

667.5 

10 

2 

e 

16 7 

85 

82 

1958 

1973 

8.6 

10.3 

666.5 

11 

2 

9 

167 

66 

Cl 

1964 

1979 

10.3 

10.3 

669.5 

11 

2 

9 

168 

86 

82 

19 70 

1985 

10.3 

10.3 

670.6 

11 

2 

9 

16C 

86 

£2 

1975 

1990 

8.6 

8.6 

671.6 

11 

2 

9 

169 

87 

£2 

1981 

1995 

10.3 

8.6 

672.0 

11 

2 

9 

169 

87 

£2 

1985 

2001 

6.8 

10.3 

673.6 

11 

2 

9 

169 

87 

82 

1990 

2007 

8.6 

10.3 

674. 7 

11 

2 

9 

169 

87 

82 

1996 

2012 

10.3 

S.C 

075.7. 

11 

2 

9 

169 

87 

82 

2001 

2018 

8.6 

10.3 


it’ ’ 


> « . 


TIMD 

!l+ 

U- 

TOTAL 

E+ 

15- 

TOTAL 

ORF 

OER 

SPEED-UF 

SPEE))- 

SEC* 

c:."iS 

CI.IS 

r. CKTS 

CNTS 

CMTS 

15 CNTS 

CKTS 

CNTS 

k:i/i R* 

•ruI/i.E 

6 7 6.7 

11 


9 

169 

87 

82 

2007 

2024 

10.3 

i'.,'. 3 

677.7 

11 

2 

9 

169 

87 

82 

2013 

20 31 

10. 3 

12.0 

67b. 7 

11 

2 

9 

169 

87 

82 

2020 

2037 

12.0 

10.3 

679.6 

11 

2 

9 

169 

87 

82 

2025 

2043 

0.6 

10, 

6C0.8 

11 

2 

9 

169 

87 

82 

2031 

204 8 

10.3 

c.c 

6tl. 8 

11 

2 

9 

169 

87 

82 

203’/ 

2054 

10.3 

1 . 3 

6C2. 8 

11 

2 

9 

169 

87 

82 

2042 

2059 

C.6 

8.6 

683.9 

li 

2 

9 

16 9 

87 

82 

204 8 

2065 

10.3 

J 0 . ? 

684.9 

11 

2 

9 

169 

87 

82 

2054 

2071 

10.3 

10 . 3 

685.9 

11 

2 

9 

169 

B7 

82 

2060 

2077 

10.3 

10.3 

686-9 

li 

2 

9 

169 

87 

82 

2065 

2083 

0.6 

10.3 

688.0 

11 

2 

9 

109 

87 

82 

2071 

2088 

10.3 

8. fc 

689.0 

] 1 

2 

9 

16 9 

87 

62 

2076 

2094 

0.6 

iO. 3 

690.0 

11 

2 

9 

169 

87 

82 

2081 

2105) 

L.6 

10. 3 

6»'1.0 

11 

2 

9 

109 

87 

82 

2086 

2105 

8.6 

8 . 0 

692.1 

11 

O 

9 

169 

87 

82 

2091 

2111 

8.6 

10.3 

693.1 

11 

2 

9 

170 

8 7 

83 

2097 

2116 

JO. 3 

C.c 

694.1 

11 

2 

9 

170 

88 

82 

2102 

2121 

8.6 

8 . C 

095.1 

11 

2 

9 

171 

88 

83 

23 00 

2127 

10.3 

10.3 

696.2 

11 

2 

9 

171 

£9 

£2 

2113 

2133 

0.6 

10.3 

69 7.2 

11 

2 

9 

172 

89 

83 

2119 

2138 

10.3 

r..c> 

698.2 

11 

2 

9 

172 

90 

82 

2124 

2143 

8.6 

8.6 

699.2 

11 

2 

9 

172 

90 

82 

2129 

2148 

8.6 

C.6 

700. 2 

li 

2 

9 

172 

90 

82 

2134 

21 54 

8.6 

10.3 

701. 3 

11 

2 

9 

172 

90 

82 

2140 

2160 

1C. 3 

10.3 

702.3 

1 j 

2 

9 

172 

90 

82 

2 3 46 

2165 

10.3 

8.6 

703. 3 

li 

2 

9 

173 

90 

S3 

2153 

2172 

12.0 

12,0 

704.3 

11 

2 

9 

173 

91 

82 

2159 

2179 

10.3 

12.0 

705.4 

11 

2 

9 

174 

91 

83 

2166 

2186 

12.0 

12.0 

706.4 

12 

4 . 

10 

17 4 

91 

85 

2172 

219 2 

10.3 

iO. 3 

707.4 

12 

2 

10 

174 

91 

83 

2178 

2199 

10.3 

12.0 

70C.4 

12 

2 

10 

174 

91 

83 

2184 

2205 

10.3 

30. 2 

709.5 

•12 

2 

10 

174 

92 

82 

2190 

2"11 

10.3 

30.3 

710.5 

12 

2 

10 

175 

92 

83 

2196 

2 .7 

10.3 

10.3 

711.5 

12 

2 

10 

175 

93 

82 

2202 

3 

10.3 

10.3 

712.5 

12 

2 

10 

175 

93 

82 

2208 

2228 

10.3 

8 . 

713.6 

12 

2 

10 

17G 

93 

83 

2213 

2233 

8.6 

8.6 

714.6 

12 

2 

10 

176 

94 

82 

2217 

2238 

6.8 

8.6 

715.6 

12 

2 

10 

177 

94 

83 

2221 

2243 

6.8 

8. 6 

716.6 

12 

2 

10 

177 

94 

83 

2225 

224 7 

6.8 

6.8 

717.6 

12 

2 

10 

177 

94 

83 

2229 

2251 

6.8 

6.8 

718.7 

12 

2 

10 

177 

94 

83 

2232 

2255 

3 . 1 

6.8 

719.7 

12 

2 

10 

177 

94 

83 

2236 

2259 

6.8 

6 . 8 

720.7 

12 

2 

10 

177 

94 

. 83 

2239 

2262 

3.1 

5.1 

721. 7 

12 

2 

10 

171 

94 

83 

2242 

2265 

5.1 

3.1 

722.8 

12 

2 

10 

177 

94 

83 

2246 

2269 

6.8 

0.8 

723.8 

12 

2 

10 

177 

94 

83 

2251 

2275 

8.6 

10.3 

724.8 

12 

2 

10 

177 

94 

83 

2256 

2280 

b.6 

8.6 

725.8 

12 

2 

10 

178 

94 

84 

2261 

2284 

f .6 

6.8 

726.9 

12 

2 

10 

178 

95 

83 

2266 

2289 

8.6 

8.6 

•727.9 

12 

2 

10 

178 

95 

83 

2274 

2295 

13.7 

10.3 

728.9 

12 

2 

10 

178 

95 

83 

2278 

2300 

6.8 

8.6 

729.9 

12 

2 

10 

178 

95 

83 

2285 

2306 

12.0 

10.3 

731.0 

12 

2 

10 

178 

95 

83 

2289 

2310 

0.8 

6.6 

732.0 

12 

2 

10 

178 

95 

83 

2294 

2315 

8.6 

8.6 

733.0 

12 

2 

10 

178 

95 

83 

2299 

2320 

8.6 

8.6 

734.0 

12 

2 

10 

179 

96 

83 

2 304 

2325 

8.6 

8. 6 

735.1 

12 

2 

10 

179 

96 

83 

2310 

2330 

10.3 

8.6 

736.1 

12 

2 

10 

179 

96 

83 

2315 

2336 

8.6 

10.3 

737.1 

12 

2 

10 

179 

96 

83 

2321 

2342 

10.3 

10. 3 


TIME 

n+ 

R- 

TOTAL 

LH- 

s- 

TOTAL 

SEC* 

X O 


R CNTS 

CNTS 

C Im T S 

3 CNTS 

738. 1 

12 


10 

179 

96 

83 

739.1 

12 

2 

10 

179 

96 

S3 

740.2 

12 

2 

10 

179 

96 

83 

741.2 

12 


10 

3 79 

96 

S3 

742.2 

12 

2 

10 

179 

9 7 

82 

743.2 

12 

2 

10 

179 

9 7 

82 

744.3 

.12 

2 

10 

179 

97 

82 

745.3 

12 

2 

10 

180 

97 

83 

746.3 

12 

2 

10 

180 

98 

82 

74 7. 3 

12 

2 

10 

181 

98 

83 

748.4 

12 

2 

10 

181 

98 

83 

74i.'.4 

12 

2 

10 

181 

98 

83 

750.4 

13 

2 

11 

181 

99 

82 

751.4 

13 

2 

11 

182 

99 

83 

752.5 

13 

48 

11 

182 

99 

83 

753.5 

13 

2 

11 

182 

100. 

82 

754.5 

13 

2 

11 

183 

100 

83 

755.5 

13 

2 

11 

183 

100 

83 

756.6 

13 

2 

11 

183 

101 

82 

757.6 

13 

2 

11 

183 

101 

82 

758.6 

iJ 

2 

11 

183 

101 

82 

759.6 

13 

2 

11 

183 

101 

32 

760. C 

13 

2 

n 

183 

101 

82 

761.7 

13 

2 

31 

183 

101 

82 

762.7 

13 

2 

11 

183 

101 

82 

763. 7 

13 

2 

11 

183 

101 

82 

764.7 

13 

2 

11 

183 

101 

82 

765.8 

13 

2 

11 

183 

101 

82 

7f.r. . r. 

1 'i 

'■V 

11 

183 

iOl 

r\ r\ 
t> 4. 

767.6 

13 

2 

11 

183 

101 

82 

768.8 

13 

2 

. 11 

183 

101 

82 

769.9 

.13 

2 

11 

183 

101 

82 

770.9 

13 

2 

11 

183 

102 

81 

771.9 

13 

2 

11 

184 

102 

82 

772.9 

13 

2 

11 

184 

103 

81 

774.0 

J 3 

2 

11 

184 

103 

81 

775.0 

13 

2 

11 

185 

103 

82 

776.0 

13 

2 

11 

165 

103 

82 

777.0 

13 

2 

11 

185 

103 

82 

778.1 

13 

2 

11 

185 

104 

81 

779.1 

13 

2 

11 

165 

104 

81 

780.1 

13 

2 

11 

185 

104 

81 

781.1 

13 

2 

11 

185 

104 

61 

782.1 

13 

2 

11 

185 

104 

81 

783.2 

13 

2 

11 

185 

104 

81 

764.2 

13 

2 

11 

185 

104 

81 

785.2 

13 

2 

11 

185 

104 

81 

786.2 

13 

2 

11 

185 

104 

81 

787.3 

13 

2 

11 

185 

104 

81 

. 788. 3 

13 

2 

11 

185 

104 

Cl 

789.3 

13 

2 

n 

185 

104 

81 

790.3 

13 

2 

n 

185 

104 

81 

791.4 

13 

2 

11 

185 

104 

81 

792.4 

13 

2 

11 

185 

104 

81 

793. 4 

13 

2 

11 

185 

104 

81 

794.4 

13 

2 

11 

185 

104 

81 

795.5 

13 

2 

11 

185 

104 

81 

796.5 

14 

2 

12 

185 

104 

Cl 

797.5 

14 

2 

12 

185 

104 

81 

796.5 

14 

2 

12 

185 

104 

81 


CUF 
CWTS 
2326 
2333 
2339 
2 364 
2350 
2356 
2361 
2367 
2.3 7? 
2377 
.2381 
2385 
2389 
2 394 
2397 
240/. 
2408 
2413 
2417 
2421 
2426 
2430 


ULK 
CNTS 
2 340 
2354 
2360 
2366 
2 372 
.3378 
2384 
2 391 
2 396 
2401 
2405 
24 09 
24.14 
24. ■> 7 
2421 
2426 
2429 
2433 
24 38 
2443 
24 48 
24 52 


CriiJiD-UF 
KM/hn* 
8.6 
12.0 
10.3 
1.6 
10. 3 
10. 3 
8.6 
10.3 
8.6 
8.6 
C.8 
6.8 
6.8 
8.6 
5.1 
12.0 
6.8 
0.6 

3.8 

6.8 
8.6 
6.8 


SPEilO- 

.;m/ ” 
10 . 
i-j. 
10 . 
10 . 
10 . 
10 . 
10 . 
12 . 

8 . 

8 . 

6 . 

6 . 

S. 

5 . 
r, 

e! 

5. 

6 . 

8 . 

8 . 6 
S.6 
6 . 8 


2435 

245 7 

8.6 

G.6 

2440 

2462 

8.6 

8.6 

2445 

2467 

8.6 

8.6 

::450 

24 72 

C.6 

8.6 

2456 

24 78 

10,3 

10.3 

2460 

2433 

6.8 

8.6 

24 65. 

2.4 37 

8.6 

6. 8 

24 70 

2493 

8.6 

10.3 

2475 

2498 

3.6 

1.6 

2481 

2503 

10.3 

8.6 

2485 

2508 

6.8 

8.6 

2490 

2513 

S.6 

8.6 

2495 

2517 

8.6 

6.8 

2501 

2523 

10.3 

10.3 

2506 

2528 

3.6 

8.6 

2511 

2533 

8.6 

. 3.6 

2516 

2538 

8,6 

8.6 

2522 

2544 

10.3 

10.3 

2527 

2549 

8.6 

3.6 

2532 

2555 

8.6 

10.3 

2537 

2561 

8.6 

10.3 

2542 

2566 

8.6 

8.6 

2547 

2571 

3.6 

8.6 

2552 

2576 

8.6 

8.6 

2558 

2382 

10.3 

10.3 

2563 • 

2587 

8.6 

8.6 

2569 

2593 

10.3 

10.3 

2575 

2599 

10.3 

10.3 

2580 

2605 

8.6 

10.3 

2586 

2611 

10.3 

10.3 

2592 

2617 

10.3 

10.3 

2598 

2623 

10.3 

10.3 

2604 

2630 

10.3 

12.0 

2610 

2636 

10.3 

10.3 

2616 

2642 

10.3 

10. 3 

2622 

2648 

10.3 

10.3 

2628 

2653 

10.3 

8.6 

2634 

2659 

10.3 

10.3 


* O vO O CO O rH w O r-S CO Vi) 


VKIL 

K+ 

u- 

TOIAL 


n- 

TOTAL 

ORF 

OLK 

crciro-nr 

SPLLO- 

SEC* 

c::ts 

C1;TS 

R 

cirrs 

CNTS 

L CHTS 

CKTS 

(;:;ts 

kWh L' 

ivM / t. ii 

7 59.5 

14 

2 

12 

185 

104 

81 

2 040 

2 u 64 

10.3 

b • C 

800.6 

14 

2 

12 

]85 

104 

81 

2646 

2670 

iO. 3 

10 . 3 

101. 6 

14 

O 

12 

185 

104 

81 

2(i5 3 

2076 

£ • 0 

10 . 3 

C02 • 6 

14 

2 

12 

185 

104 

Cl 

2658 

2683 

32.0 

i::.o 

803. 6 

14 

2 

12 

185 

104 

81 

2 06 3 

26 ec 

b • 6 

b • C 

B 0 4 • 1 

14 

2 

12 

185 

104 

81 

26 6 8 

2693 

f i • 6 

8. 6 

£03. 7 

14 

2 

12 

185 

104 

81 

2673 

2 69 8 

K • 6 

8.6 

SOC . 7 

14 

2 

12 

185 

104 

81 

2678 

2 704 

C . 6 

10.3 

807. 7 

}4 

2 

12 

185 

104 

f.l 

2684 

2 710 

10.3 

10, 3 

808. 8 

14 

2 

12 

185 

104 

Cl 

2690 

2 7.10 

10. 3 

10, :< 

809 . b 

14 

2 

12 

185 

104 

Cl 

2695 

2722 

C . 6 

10. 3 

SIO. b 

14 

2 

12 

185 

104 

Cl 

2 7 01 

211V, 

10.3 

10. : 

811.8 

14 

2 

12 

185 

104 

81 

2707 

2/33 

10. 3 

b. b 

812.9 

14 

2 

12 

185 

104 

81 

2713 

2 7 39 

10.3 

10. 3 

813. 9 

14 

2 

12 

]85 

104 

81 

2 719 

2745 

10.3 

10.3 

f.lA. 9 

14 

2 

12 

185 

104 

£1 

2725 

2 7 52 

’0.5 

12 . 0 

8J 5. 9 

14 

2 

12 

185 

104 

£1 

2731 

2/5 8 

10.3 

10.3 

817.0 

14 

2 

12 

185 

104 

81 

2737 

2 76 4 

10. 3 

10,3 

CIS. 0 

14 

2 

12 

]85 

104 

£1 

2743 

2 770 

.10*3 

10.3 

619.0 

14 

2 

12 

185 

104 

£1 

2 74 9 

2776 

30.3 

10.3 

820.0 

14 

2 

12 

185 

104 

81 

2755 

2 7 80 

10.3 

6.0 

£2 J . 0 

] 4 

2 

12 

185 

104 

81 

2761 

2 7 85 

10.3 

0.6 

822.1 

14 

2 

12 

185 

104 

81 

2766 

2791 

C.6 

10.3 

£2 3. 1 

14 

2 

12 

185 

104 

Cl 

27 72 

2 7 9 / 

10. 3 

10.3 

824 . 1 

14 

2 

12 

185 

104 

£1 

2777 

2802 

(•6 

8.6 

825.1 

14 


12 

185 

105 

£0 

2783 

2 cor. 

10.3 

10 . 3 

£2 6.2 

14 

2 

12 

186 

105 

81 

27 89 

2814 

10.3 

10. 3 

£2 7 . 2 

]4 

2 

]2 

186 

106 

CO 

2 7 95 

2 821 

10.3 

12.0 

^ r> *» 

'j t 


1 ^ 

n c ^ 

1 f> r. 

*'l\ 


0 r. ? k 

1 V Cl 

1 V . » 

o ^ ^ 

829.2 

14 

2 

^ A. 
12 

186 

w <./ 
106 

80 

2808 

2 834 

J.U.3 

10.3 

8 30. 3 

14 

2 

12 

186 

106 

80 

2 814 

2841 

10 . 3 

12.0 

831. 3 

•14 

2 

12 

186 

106 

CO 

2820 

2o4 7 

13.3 

10. 3 

832. 3 

1 

2 

12 

186 

106 

CO 

2827 

2854 

12.0 

X « 0 

833. 3 

14 

2 

12 

186 

106 

80 

2833 

2860 

10.3 

10.3 

834 . 4 

15 

2 

13 

186 

106 

SO 

2838 

2 866 

C.6 

10.3 

835.4 

15 

2 

13 

186 

106 

80 

2644 

2872 

10.3 

10.3 

836.4 

15 

2 

13 

186 

106 

80 

2849 

2878 

8.6 

lU. 3 

837.4 

15 

2 

13 

186 

106 

CO 

2855 

2683 

10.3 

£.6 

838.5 

15 

2 

13 

186 

106 

20 

2860 

2 890 

8.6 

12. C 

839.5 

15 

2 

13 

186 

106 

CO 

2866 

2 896 

10.3 

10.3 

840. 5 

15 


13 

186 

106 

80 

2872 

2903 

10.3 

12.0 

641.5 

15 

2 

13 

187 

106 

81 

2878 

290C 

10.3 

8.6 

842.5 

15 

2 

13 

187 

106 

81 

2883 

2915 

C.6 

12.0 

843.6 

15 

2 

13 

187 

106 

81 

2890 

2920 

12.0 

C • C 

844.6 

. 5 

2 

13 

187 

106 

SI 

2894 

2924 

6.8 

C • £ 

845.6 

15 

2 

13 

187 

106 

Cl 

2898 

2927 

6.8 

5 . 1 

846.6 

15 

2 

13 

187 

106 

81 

2904 

2931 

10.3 

0.8 

847. 7 

15 

2 

13 

187 

106 

81 

2908 

29 34 

6.8 

5 . 1 

848. 7 

15 

2 

13 

187 

106 

81 

2912 

2938 

6.8 

6.6 

• C.49. 7 

15 

2 

13 

187 

106 

81 

2915 

2941 

5.1 

5 . 1 

850. 7 

15 

2 

13 

187 

106 

81 

2918 

2944 

5.1 

5 . 1 

851.8 

1 5 

2 

13 

187 

106 

81 

2920 

2 94 7 

3.4 

5il 

852.8 

15 

2 

13 

187 

106 

81 

2923 

2949 

5.1 

3.4 

853. S 

13 

2 

13 

187 

106 

Cl 

2926 

2952 

5.1 

5.1 

854.6 

15 

2 

13 

187 

106 

Cl 

2929 

2956 

5.1 

0 . £ 

85'’ . 9 

15 

2 

13 

187 

106 

Cl 

2932 

2959 

5.1 

5.1 

856.9 

15 

2 

13 

187 

107 

80 

2936 

2963 

10.3 

6.8 

857.9 

15 

2 

13 

188 

107 

81 

2941 

2967 

5.1 

0.8 

CSC. 9 

15 

2 

13 

icr 

\ 108 

80 

2945 

2971 

6.8 

6.8 

860.0 

15 

2 

13 


1 108 

CO 

2949 

2975 

0.6 

6.8 







XI lO- 

U+ 

R- 

SKO < 


Ci» 1 

CCl.O 

15 

** 

C62. 0 

15 

2 

80 3.0 

3 .5 

2 

CC4 . 0 

1 5 

2 

805.1 

■ 

JL > 

2 

806.1 

15 

2 

80 7.1 

15 

2 

COo. 1 

15 

0 

80 9.2 

1 .'3 

2 

870.2 

15 


371.2 

i 5 

2 

872.2 

15 

T 

A* 

873. 3 

15 

n 

4. 

874.3 

3.5 


87:>. 3 

15 

2 

C76. 3 

-* r 
X J 

2 

87 7.4 

15 

2 

C7C-..4 

15 

2 

879.4 

15 

2 

800.4 

1C 

2 

8C1.4 

1C 

2 

882.5 

16 

2 

883. 5 

16 

2 

884.5 

16 

2 

885 . j 

16 

2 

880.6 

16 

2 

887. 6 

10 

2 

G 8 8 . 6 

lu 

2 

K.' M . A 

> A 

*/ 

890.7 

16 

2 

891 . 7 

16 

2 

892.7 

16 

2 

89 3.7 

10 

2 

894.8 

1(- 

2 

895.8 

16 

0 

«• 

896.3 

10 

2 

89 7.0 

16 

2 

898.9 

16 

2 

899.9 

16 

ii. 

900.9 

10 

2 

901.9 

16 

2 

902.9 

16 

2 

904.0 

16 

2 

905 . 0 

16 

•» 

4m 

906. 0 

16 

2 

907.0 

16 

2 

908.1 

16 

2 

909.1 

10 

2 

910.1 

10 

2 

511. 1 

16 

2 

912.2 

16 

2 

913.2 

10 

2 

914.2 

16 

2 

915.2 

16 

2 

910.3 

16 

2 

91/. 3 

16 

2 

918. 3 

16 

2 

919.3 

16 

2 

920.4 

17 

2 

921.4 

17 

2 


O'lAL L-*- I> 

(,NTS CWT3 CN'J'3 L‘ 
13 laC JOG 

13 U'^ lOG 

13 io'J 108 

13 133 103 

13 130 J09 

13 130 109 

13 130 109 

13 J9i 110 

13 133 130 

13 191 111 

13 lOl’ 111 

13 392 111 

13 192 111 

13 152 111 

13 192 312 

13 193 112 

13 133 113 

13 19/' 113 

13 194 113 

14 194 113 

14 194 113 

14 194 113 

14 13 't 113 

14 394 113 

14 194 113 

14 194 113 

14 194 113 

14 ly4 113 

14 1 V 4 n 1 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 313 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

14 194 113 

15 194 313 

15 194 113 


OTAL 

OUF 

01- R 

CUTS 

CUTS 

Ci» T o 

80 

2553 

2580 

81 

7.9 58 

2 5 85 

£1 

29(,2 

25 89 

80 

296 8 

2594 

n 

25 7 2 

255C 

£3 

25 7 7 

3002 

81 

2901 

3007 

81 

2586 

3011 

81 

2950 

3J1C 

60 

259 5 

3022 

83 

3000 

302 7 

81 

3006 

3032 

81 

3011 

30 37 

81 

3016 

304 3 

80 

302 3 

304 8 

81 

302 7 

3054 

80 

30 33 

3060 

81 

3039 

306 6 

81 

304 4 

3072 

81 

3050 

2078 

£1 

3055 

3083 

£1 

3061 

3089 

Cl 

3066 

3094 

81 

50 72 

3059 

81 

30 7 7 

3105 

81 

3082 

33.11 

61 

308 8 

3116 

81 

3093 

3122 

M 

•',(1^)5 

1 J 2 7 

£1 

3104 

3132 

81 

3110 

3137 

£1 

3115 

3142 

81 

3121 

314 8 

81 

3126 

3153 

81 

3151 

3158 

81 

3136 

3163 

81 

3140 

316 8 

81 

33 45 

3172 

Cl 

3150 

3177 

. 81 

3155 

3183 

81 

3161 

3188 

81 

3167 

3194 

81 

3173 

3201 

81 

3180 

3207 

81 

3186 

3214 

81 

3193 

3221 

81 

3198 

322 7 

81 

3204 

3232 

81 

3209 

3237 

81 

3215 

3243 

81 

3219 

3248 

81 

3225 

3254 

81 

3230 

3260 

81 

3236 

3265 

81 

3241 

3270 

81 

324 7 

3276 

81 

3253 

3282 

81 

3260 

3288 

SI 

3266 

3295 

Cl 

3273 

3301 





!• ! 1 / 1) 

C. £ 

8 6 

8.6 

8.6 

6.8 

6.8 

10.3 

C.C 

6.8 

6. C 

0.6 

6.8 

6.8 

8 . 6 

8.6 

C.8 

C.8 

8.0 

£.6 

30. 3 

8.6 

8.6 

10. 3 

8 . 6 

8.6 

8.6 

0 . 6 

iU, 3 

C . 6 

8 . 6 

3 0.’ 3 

10 . : 

10.3 

I 6 . 3 

10.3 

1 0 . 

0.0 

16 . 3 

10.3 

10.3 

£.6 

u t 6 

30.3 

10.3 

8.0 

8< . 6 

10.5 

8.C 

u . 6 

3 0.3 

8. 0 

10.3 

10.3 

8. 6 

b . 6 

10.5 

) . .j 

(i 1 1. 

8.6 

8.6 

IG. 3 

£.6 

8.6 

£.0 

10 . 3 

10 3 

£.6 

8.6 

8.6 

8.6 

8.6 

8.6 

6.8 

8.6 

8.6 

6.8 

8.6 

£.0 

G . 6 

10.3 

10.3 

8.6 

10.3 

10.3 

10.3 

12.0 

12.0 

3 0. 3 

10.3 

12.0 

12.0 

12.0 

8.6 

10.3 

10.3 

8.6 

£.6 

8.6 

10.3 

10. 3 

6.8 

8.6 

10.3 

10. 3 

C.6 

10. 3 

10.3 

8.6 

8.6 

8.6 

10.3 

10. 3 

10.3 

10. 3 

12.0 

10. 3 

10.3 

12.0 

12.0 

10.3 




TIML 

Rf 

R» 

TOTAL 

B+ 

8- 

SEC* 

CixTS 

c:.'TS 

R CNTS 

CKTS 

CKTS 

922.4 

3 7 

') 

15 

194 

113 

923.4 

17 

2 

15 

194 

113 

924.4 

17 

2 

15 

194 

113 

923.5 

17 

2 

15 

194 

113 

926.5 

17 

2 

15 

194 

313 

927.5 

17 

2 

15 

194 

113 

928.5 

17 

2 

15 

194 

114 

929.6 

17 

2 

15 

19 5 

315 

930.6 

17 

2 

15 

195 

115 

93i.C 

17 

2 

15 

195 

115 

932.6 

17 

2 

15 

195 

.!15 

933. 7 

j 7 

2 

15 

195 

.'15 

934.7 

17 

2 

15 

195 

.15 

935,7 

17 

2 

15 

195 

-15 

936.7 

17 

2 

15 

195 

115 

937.8 

17 

2 

15 

195 

115 

938.8 

17 

2 

15 

195 

115 

939.8 

i; 

2 

15 

195 

115 

940.8 

3 7 

2 

15 

195 

115 

941.9 

17 

2 

15 

195 

115 

942.9 

17 

2 

15 

195 

115 

943.9 

1 7 

2 

15 

195 

116 

94/ . 9 

17 

2 

15 

196 

117 

945.9 

17 

2 

15 

196 

117 

94 7.0 

3 7 

2 

15 

196 

117 

948.0 

17 

2 

15 

196 

117 

949.0 

17 

2 

15 

196 

117 

950.0 

17 

2 

15 

196 

117 

931.1 

J. / 

2 

15 

J9o 

117 

952.1 

17 

2 

15 

196 

117 

953.1 

17 


15 

196 

117 

954.1 

17 

2 

15 

196 

117 

955.2 

17 

2 

15 

196 

117 

956.2 

17 

2 

15 

196 

117 

957.2 

18 

2 

16 

196 

117 

958.2 

18 

3 

15 

196 

118 

959.3 

18 

3 

15 

196 

118 

960.3 

19 

3 

16 

196 

118 

961.3 

19 

3 

16 

196 

118 

962.3 

19 

3 

16 

196 

118 

963.3 

19 

3 

16 

196 

118 

964.4 

19 

j 

16 

196 

118 

965.4 

19 

3 

16 

196 

118 

966.4 

19 

3 

16 

196 

118 

967.4 

19 

3 

16 

196 

118 

968.5 

19 

3 

16 

196 

118 

969.5 

19 

3 

16 

196 

118 

970.5 

19 

3 

16 

196 

118 

971.5 

19 

3 

16 

196 

118 

972.6 

19 

3 

16 

196 

lie 

973.6 

19 

3 

16 

196 

118 

974.6 

19 

3 

16 

196 

118 

975.6 

19 

3 

16 

196 

lie 

976.7 

19 

3 

16 

196 

118 

977.7 

19 

3 

16 

196 

118 

978. 7 

19 

3 

16 

196 

118 

979.7 

19 

3 

16 

196 

118 

980.0 

19 

3 

16 

• 196 

118 

9C1.8 

19 

3 

16 

196 

118 

982.8 

19 

3 

16 

196 

116 


TOTAL 

ORF 

OLR 

SPEED- i:r 


CRTS 

CUTS 

CRTS 


i. -1 / 1. i 

81 

32 79 

5.10 7 

10.3 

i ‘1 . 5 

81 

3285 

333 4 

10.3 

12 . 0 

81 

3252 

3321 

3 2.0 

12.0 

81 

3299 

332 7 

12.0 

10,3 

81 

3306 

33 34 

12.0 

12.0 

81 

3313 

3341 

12.0 

12.0 

80 

3320 

334 8 

12.0 

32.0 

CO 

3327 

3355 

32.0 

J 2 . C 

CO 

3335 

3362 

3 3.7 

12.0 

80 

334 2 

-33 70 

12.0 

3 3. 7 

80 

3349 

3377 

12.0 

3 ;• . u 

80 

3356 

3384 

12.0 

J 2 . U 

80 

3363 

3390 

12.0 

10.3 

80 

3369 

335 7 

10. 3 

1 2 , 

80 

3376 

3404 

12.0 

12 . l* 

80 

3383 

34C9 

12.0 

J « ■' 

80 

3389 

34 3 5 

10.3 

3 0.3 

CO 

3395 

34 22 

3 0.3 

12.0 

CO 

3402 

34 2 8 

12.0 

j 0 . 3 

£0 

34 08 

3453 

10.3 

C. 6 

80 

3414 

34 38 

10. 3 

8 . (j 

79 

3419 

344 3 

8 . 6 

8. C 

79 

'34 2 6 

34 49 

12.0 

10.3 

79 

3432 

34 5 6 

10.3 

12.0 

79 

3438 

3462 

10.3 

10. 3 

79 

3445 

34 70 

12.0 

13.7 

79 

34 50 

34 76 

8 . 6 

10. 3 

79 

345 7 

34 C 3 

12.0 

12.0 

79 

3463 

3490 

30.3 

. *1 .V 

79 

3470 

3496 

12.0 

1 (i . 3 

79 

3477 

3503 

12.0 

12 . 0 

79 

3483 

3510 

iC. 3 

12.0 

79 

3489 

3517 

10.3 

12. C 

79 

3456 

352 4 

12.0 

12.0 

79 

3502 

35 30 

10.3 

30. 3 

78 

3508 

3536 

lU. 3 

10,3 

78 

3514 

354 2 

10.3 

30.3 

78 

3521 

354 8 

12.0 

10. 3 

78 

3527 

355 4 

30.3 

30, 5 

78 

3533 

3561 

10.3 

32.0 

78 

3540 

356 8 

12.0 

12.0 

78 

3548 

3575 

13.7 

12.0 

78 

3554 

35 81 

30.3 

10.3 

78 

3559 

35 38 

8.6 

12.0 

78 

3565 

3592 

10. 3 

0 . c 

78 

3573 

359 9 

13.7 

12.0 

78 

3579 

3604 

10.3 . 

8.6 

78 

3585 

3611 

10.3 

12.0 

78 

3592 

3617 

12.0 

U>. 3 

78 

3597 

3624 

8.6 

12.0 

78 

3603 

3630 

10.3 

10.3 

78 

3610 

3637 

12.0 

12.0 

78 

3617 

3644 

12.0 

12.0 

78 

3624 

3650 

12.0 

10.3 

78 

3631 

365 7 

12.0 

12.0 

78 

3638 

3665 

12.0 

13.7 

78 

3645 

3671 

12.0 

10.3 

78 

3654 

3679 

15.5 

13. 7 

78 

3662 

3686 

13.7 

12.0 

78 

3668 

3091 

10.3 

3.6 




TIME 

R+ 

R- 

TOTAL 

a+ 

a- 

TOTAL 

ORP 

OLR 

sDiED-nr 

srujii)-], 

SEC* 

C!:ts 

CHTS 

P. CJiTS 

CUTS 

C2JT5 

a CNTS 

CNTS 

CNTS 

KM/i.U* 

KH/l.U* 

983.8 

19 

3 

16 

196 

118 

78 

36 73 

369 7 

8.6 

10. 3 

984.8 

19 

3 

16 

196 

lie 

78 

3670 

3702 

8.6 

0.6 

985.9 

19 

3 

16 

196 

118 

78 

3683 

3708 

8.6 

10. 3 

986.9 

19 

3 

16 

196 

118 

78 

3688 

3714 

8.6 

10.3 

987.9 

]9 

3 

16 

196 

116 

78 

3693 

3720 

8.6 

10. 3 

986. 9 

19 

3 

16 

196 

118 

78 

3698 

3725 

8.6 

8.6 

990.0 

19 

3 

16 

196 

118 

78 

3704 

3731 

10.3 

10.3 

991.0 

19 

3 

16 

196 

118 

78 

3709 

3737 

8.6 

10.3 

992.0 

19 

3 

16 

196 

110 

78 

3714 

374 3 

8.6 

10.3 

993.0 

19 

3 

16 

196 

118 

78 

3721 

3749 

12.0 

10.3 

994.1 

19 

3 

16 

196 

118 

78 

372 7 

3756 

JO. 3 

12.0 

995. J 

19 

3 

16 

196 

118 

78 

3733 

3 762 

JO. 3 

JO. 3 

996.1 

20 

3 

17 

196 

J18 

78 

3740 

3709 

12.0 

12.0 

99i7.1 

20 

3 

17 

196 

118 

78 

3746 

37 76 

10.3 

J2.0 

998.2 

20 

3 

17 

196 

118 

78 

3752 

3 782 

10.3 

lO. 3 

999.2 

20 

3 

17 

196 

118 

76 

3757 

378.; 

8.6 

10. 3 

1000.2 

20 

3 

17 

196 

118 

78 

3763 

3794 

10.3 

jO. 3 

1001.2 

20 

3 

17 

196 

116 

78 

3769 

3800 

30. 3 

10. 3 

1002.3 

20 

3 

17 

196 

118 

78 

3775 

3806 

30.3 

10.3 

1003.3 

20 

3 

17 

196 

118 

78 

3781 

3811 

10.3 

8.6 

1004. 3 

20 

3 

17 

196 

118 

78 

3780 

3618 

12.0 

12.0 

1005.3 

20 

3 

17 

196 

lie 

78 

3793 

3823 

8.6 

8. C 

1000. 3 

20 

3 

17 

196 

118 

76 

3799 

•'82 8 

iO.3 

8.6 

1007.4 

•20 

3 

17 

196 

118 

78 

3804 

3CJA 

1.6 

10.3 

1008.4 

20 

3 

17 

196 

118 

78 

3809 

3840 

8.6 

10.3 

1009.4 

20 

3 

17 

196 

118 

78 

3814 

3846 

8.6 

10.3 

1010.4 

20 

3 

17 

196 

118 

78 

3819 

3850 

8.6 

6.8 

1011.5 

20 

3 

17 

196 

118 

70 

382 3 

3855 

6.8 

8.6 

< A n r 

X u ▲ A. • ^ 

A A 
^ U 

A 

1 ^ 
A 4 

19 C 

1 1 n 
^ ^ w 

«» 

•> «'* o 

3 " 6 y 

<■ (. 

J' , '• 

1013.5 

20 

3 

17 

196 

118 

78 

3833 

3865 

8^6 

iiie 

1014.5 

20 

3 

17 

196 

118 

78 

3837 

3870 

6.8 

8.6 

1015.6 

20 

3 

17 

196 

lie 

78 

3842 

3876 

8.6 

JO. 3 

1U1C.6 

20 

3 

17 

196 

118 

78 

3847 

3881 

u . 6 

C.6 

1017.6 

20 

3 

17 

196 

118 

78 

3853 

3887 

10. 3 

10.3 

1018.6 

20 

3 

17 

196 

118 

78 

3858 

3892 

8.6 

8.6 

1019.7 

20 

3 

17 

196 

118 

78 

3864 

3898 

10.3 

10. 3 

1020.7 

20 

3 

17 

196 

118 

78 

3869 

3903 

8.6 

8.6 

1021.7 

20 

3 

17 

197 

118 

79 

3874 

3908 

0.6 

• 8.6 

1022.7 

20 

3 

17 

197 

118 

79 

3879 

3913 

8.6 

0.6 

1023.8 

20 

3 

17 

197 

118 

79 

3883 

3918 

6.8 

8.6 

1024.8 

20 

3 

17 

197 

118 

79 

3887 

3922 

6. 8 

6.8 

1025. 8 

20 

3 

17 

197 

118 

79 

3891 

3927 

6. b 

8.6 

1026.8 

20 

3 

17 

197 

118 

79 

3895 

3931 

6.8 

6.8 

1027.8 

20 

3 

17 

197. 

118 

79 

3900 

3936 

8.6 

8.6 

1028.9 

20 

3 

17 

197 

118 

79 

3905 

3941 

b . 6 

8.6 

1029.9 

20 

3 

17 

197 

118 

79 

3911 

3947 

10.3 

10. 3 

1030.9 

20 

3 

17 

197 

118 

79 

3917 

3953 

10.3 

10.3 

1031.9 

20 

3 

17 

197 

116 

79 

3923 

3958 

10.3 

8.6 

1033.0 

20 

3 

17 

197 

118 

79 

3930 

3965 

12.0 

12.0 

1034.0 

20 

3 

17 

197 

118 

79 

3935 

3971 

8.6 

10.3 

1035.0 

20 

3 

17 

197 

118 

79 

3941 

3976 

10.3 

8.6 

1036.0 

20 

3 

17 

197 

116 

79 

3947 

3981 

10.3 

8.6 

1037.1 

20 

3 

17 

197 

118 

79 

3952 

3985 

8.6 

6.8 

1038.1 

20 

3 

17 

197 

118 

79 

3958 

3990 

10.3 

8.6 

1039.1 

20 

3 

17 

197 

118 

79 

3963 

3996 

8.6 

10.3 

1040.1 

20 

3 

17 

197 

118 

79 

3969 

4001 

10.3 

8.6 

1041.2 

20 

3 

17 

196 

118 

80 

3976 

4007 

12.0 

10.3 

1042.2 

21 

3 

16 

198 

118 

80 

3981 

4013 

8.6 

10. 3 

1043.2 

22 

4 

18 

198 

119 

79 

3986 

4016 

12.0 

0.6 

1044.2 

22 

4 

18 

198 

119 

79 

3994 

4025 

10.3 

12.0 











n- 

c:;ts 

A 


TOTAL 

n c:jts 


L+ 

CKTS C 
i9r, 
193 
.198 
198 
198 
198 
198 
198 
198 
190 
198 
198 
19 8 
198 
198 
198 
133 
198 
198 
198 
19C 
198 
198 

198 

199 
199 
199 
199 

* o 

X'J'J 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

I 199 

I 19V 

> 199 


r- 

TOTAL 

NTS 

L CNTS 

120 

78 

120 

78 

120 

78 

120 

78 

120 

7C 

120 

78 

120 

78 

120 

70 

120 

78 

120 

78 

120 

78 

120 

78 

.120 

73 

120 

78 

120 

78 

120 

78 

120 

78 

120 

78 

120 

78 

120 

78 

120 

78 

120 

78 

120 

VR 

120 

78 

120 

79 

121 

78 

121 

78 

J21 

78 

121 

7 S 

121 

78 

121 

78 

121 

78 

121 

78 

121 

78 

121 

78 

121 

78 


OUF < 
CNTS < 
/.ZB2 
42 8C 
4291 
4 299 

4299 
4303 
4307 
4 311 
4 316 
4321 
4327 
4332 
4 338 
4344 
4349 
4395 

4300 
4 365 
43/1 
4376 
4382 
4388 
•4394 
4401 
4406 
4412 
4417 
44Z3 

*» *♦ A. > 

4 4 34 
4440 
4446 
4451 
4457 
4463 
4468 
4474 
4479 
4485 
4490 
4495 
4501 
4506 
4512 
4517 
4522 
4526 
4531 
4536 
4541 
4547 
4552 
4559 
4565 
4570 
4576 
4562 
45CC 
I 4594 
i 4600 


LR 

r.rEi:o-i'.F 

Sl»88 1; - 

NTS 

:ai/LR' 

KIl/: R 

43)1 

8.6 

8.6 

4316 

6.8 

8.6 

4 321 

8.6 

8.6 

4 326 

6.8 

fc. 6 

4329 

6.8 

1 

4 333 

6.8 

6 . 8 

4337 

6.8 

6.8 

4 341 

6.8 

6.8 

4 34 5 

8.6 

6 . 8 

4 350 

0.6 

8.6 

4.356 

10.3 

10. :> 

436) 

C.6 

6 . 6 

4 367 

10.3 

1 1' . 3 

4373 

10.3 

I »'• . 3 

4379 

8 . 6 

j . 3 

4 389 

10.3 

10. 3 

4 391 

C.G 

J C . 3 

4 39 7 

0.6 

:o. 3 

4403 

10.3 

10.3 

4409 

8.6 

3 0.3 

4414 

10.3 

c* . 6 

4420 

10. 3 

10.3 

4426 

10.3 

1'.). 3 

44 32 

12.0 

10.3 

4437 

8.6 

C.6 

4 44 3 

10.3 

10. 3 

44 48 

8.6 

8.6 

4454 

10. 3 

10. 3 

f » m •s 
*1 *t > 

lo < ^ 

. w 

4465 

8.6 

10. 3 

4 471 

10. 3 

10.3 

44 76 

10.3 

8. 6 

4482 

8.6 

10.3 


4488 

4493 

4499 

4504 

4910 

4915 

4 521 

4 527 

4533 

4 539 

4545 

4530 

4555 

4559 

4565 

4570 

4575 

4581 

4587 

4593 

4599 

4605 

4610 

4616 

4622 

4628 

4634 


10.3 
JO. 3 
>>. 0 
10.3 
8.6 
10.3 
8.C 
8.6 
10.3 

t. 6 
10.3 

8.6 

8.6 

6.8 

0.6 

8.6 

u . 6 

10.3 

8.6 

12.0 

10.3 

8.6 

10.3 

10.3 

10.3 

10.3 

10.3 



o 


TlHli 


SEC* 


116c. 1 
11C9.1 

1170.1 

1171.2 

1172.2 

1173.2 

1174.2 

1175.3 

1176.3 

1177.3 
117C.3 

1179.4 

1180.4 

1151.4 

1182.4 

1183.5 

1184.5 

1185.5 

1186.5 

1187. 6 

1188.6 

1189. 6 

1190.6 

1191.6 

1192.7 

1193.7 

1194.7 

1195.7 


1196.8 

1197.8 
1198. C 

1199.8 

1200.9 

1201.9 

1202.9 

1203.9 

1205.0 

1206.0 
1207.0 
1208.0 

1209.0 

1210.1 
1211.1 
1212.1 

1213.1 

1214.2 

1215.2 

1216.2 

1217.2 

1218.3 

1219.3 

1220.3 

1221.3 

1222.4 

1223.4 

1224.4 

1225.4 

1226.5 

1227.5 

1228.5 


R+ R- 

tl.TS C,»Tb 

24 4 

24 /, 

24 4 

24 4 

24 4 

24 4 

25 4 

25 4 

25 4 

23 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

23 4 

2‘5 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

25 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 

26 4 


TOTAL 
S CWTS 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 


3+ 

CNTS 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

199 

200 
200 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 • 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 
201 


CWTS 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

122 

122 

122 

122 

122 

122 

122 

122 

1?2 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 


TOTAL 

8 cirrs 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

76 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

79 
. 78 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 

79 


ORF 
CKTS 
4606 
4612 
4618 
4625 
4632 
4638 
4645 
4651 
4658 
4665 
4671 
4678 
4684 
4689 
4694 
4699 
4 705 
4 m 
4717 
4723 
4729 
4 736 
4743 
4749 
4756 
4762 
4768 
4773 
4779 
4784 
4 789 
4794 
4799 
4804 
4809 
4814 
4819 
4823 
4628 
4833 
4838 
4842 
4847 
4851 
4856 
4C60 
4866 
4871 
4876 
4C81 
4886 
4891 
4896 
4901 
4907 
4913 
4919 
4925 
4931 
4937 


OLR Sl'CED- 


CKTS 
4640 
4 64 7 
4653 
4660 
4667 
4673 
46 80 
4687 
46*94 
4701 
4 707 
4 713 
4 719 
4725 
4 73C 
4735 
4741 
474 7 
4 754 
4 760 
4767 
4 7 74 
4/80 
4 787 
4794 
4799 
4805 
48J 1 
4816 
4 821 
4826 
4831 
4836 
4842 
4846 
4851 
4856 
4860 
4864 
4870 
4874 
4879 
4884 
48UC 
4893 
4898 
4903 
4909 
4914 
4919 
4924 
4929 
4935 
4941 
4947 
4952 
4950 
4965 
4971 
4977 


UM/;,R 
JO. 3 

10.3 

10.3 
12.0 
12.0 
10.3 
12.0 
10.3 
12.0 
12.0 
10.3 
12.0 
JO. 3 

8.6 
8,6 
C . 6 
JO. 3 
10.3 
JO. 3 
10.3 
10.3 
12.0 
12.0 
10.3 
12.0 
JO. 3 
10.3 

w . 6 

10.3 

8.6 

8.6 

8.6 

£.6 

C.6 

8.6 

C.6 

8.6 

6.8 

C.6 

8.6 

5.6 
6.8 

8.6 
6.8 
8.6 
6.8 

10.3 

8.6 

C.6 

8.6 

8.6 

C.6 

8.6 

8.6 

10.3 

10.3 

10.3 

10.3 

10.3 

10.3 


RF 


SFLiil)- 
i:H/; II 
10.3 
12.0 
10.3 
12.0 
12.0 
10.3 
12.0 
12.0 
12.0 
12.0 
10.3 
10.3 
10. 3 
10.3 
li.C 
C.6 
10.3 
10.3 
J 2.0 
10.3 
12.0 
12.0 
1C. 3 
12.0 
12.0 

3.6 
10.3 
10.3 

8.6 
8.6 
8.6 
C.6 
8.6 

10. 3 
6.8 
8.6 
• 8.6 
6.8 
6.8 
10.3 
6.8 
8.6 
8.6 
6.8 
8.6 
8.6 
8.6 
10.3 
8.6 
8.6 
8.6 
8.6 
10.3 
10.3 
10.3 
8.6 
10.3 
12.0 
10.3 
10.3 


TIHL 

SLC* 

1229.5 

1230.5 

1231.6 

1232.6 

1233.6 

1234.6 

1235.7 

1236.7 

1237.7 

1238.7 
1239. C 

1240.8 

1241.8 

1242.8 

1243.9 

1244.9 

1243.9 

1246.9 

1248.0 

1249.0 

1250.0 

1251.0 

1252.0 

1253.1 

1254.1 

1255.1 


R+ R- 

::;ts 

26 4 


26 

26 

20 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

27 

27 

27 

27 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


TOTAL 
R CUTS 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 


1257.2 

27 

4 

23 

1258.2 

27 

4 

23 

1259.2 

2 7 

4 

23 

1260.2 

27 

4 

23 

1261.3 

27 

4 

23 

1202.3 

27 

4 

23 

1263.3 

27 

4 

23 

1264.3 

27 

4 

23 

1265.4 

27 

4 

23 

1266.4 

27 

4 

23 

1267.4 

27 

4 

23 

1268.4 

27 

4 

23 

1269.5 

27 

4 

23 

1270.5 

27 

4 

23 

1271.5 

27 

4 

23 

1272.5 

27 

4 

23 

1273.5 

27 

4 

23 

1274.6 

27 

4 

23 

1275.6 

27 

4 

23 

1276.6 

27 

4 

23 

1277*6 

27 

4 

23 

1270. 7 

27 

4 

23 

1279.7 

27 

4 

23 

1200.7 

27 

4 

23 

1281. 7 

27 

4 

23 

1282.8 

27 

4 

23 

1283.8 

27 

4 

23 

1284. 8 

27 

4 

23 

1285.8 

27 

4 

23 

1286.9 

27 

4 

23 

1287.9 

27 

4 

23 

1288.9 

27 

4 

23 

1289.9 

. 27 

4 

23 


D+ 

B- 

TOTAL 

CNTS CNTS 

K CNTS 

201 

122 

79 

201 

122 

79 

201 

122 

79 

201 

122 

79 

201 

122 

79 

201 

122 

79 

201 

122 

79 

201 

122 

79 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

122 

8.0 

202 

122 

80 

202 

122 

80 

202 

122 

80 

202 

123 

79 

202 

123 

79 

202 

123 

79 

202 

12 3 

79 

202 

123 

79 

202 

123 

79 

202 

123 

79 

202 

123 

79 

202 

123 

79 

202 

12 3 

79 

202 

123 

79 

202 

123 

. 79 

202 

123 

79 

202 

12 3 

79 

202 

123 

79 

202 

123 

79 

202 

123 

79 

202 

123 

79 

202 

123 

79 

202 

123 

79 

202 

123 

79 

202 

123 

79 

203 

123 

80 

203 

123 

80 

203 

123 

80 

203 

123 

80 

203 

123 

80 

203 

123 

80 

203 

12i 

80 

203 

123 

80 

203 

123 

80 

203 

123 

80 

203 

123 

80 


ORF 

OLP. SPF.i:i)-P.F 

SPCLD- 

CNTS 

CNTS 

KM/I.R* 

uK/i:u 

4943 

4983 

10.3 

10. • 

4949 

49 90 

10.3 

12.0 

4956 

4 996 

12.0 

10.3 

4962 

5002 

10.3 

10. 3 

4967 

5008 

f..O 

10.3 

4974 

5014 

12.0 

10.3 

4979 

5020 

8.6 

10.3 

4984 

5026 

u • 6 

10.3 

4989 

5031 

L.6 

8.6 

4993 

5035 

6.8 

6.8 

4999 

5040 

10.3 

8.6 

5003 

5045 

6.8 

8.6 

5008 

5051 

8.6 

10.3 

5014 

5056 

10.3 

8*6 

5019 

5062 

8.6 

10.3 

502 5 

5067 

10.3 

8.6 

5032 

5073 

12.0 

10.3 

5037 

5079 

C.6 

10. 3 

5044 

5085 

12.0 

JO. 3 

5050 

5091 

10.3 

10.3 

5056 

5097 

10.3 

10.3 

5063 

5103 

12.0 

10.3 

5069 

5109 

10,3 

10.3 

5075 

5115 

10.3 

10.3 

5080 

5121 

8.6 

10.3 

5086 

5127 

10.3 

10.3 

5092 

5132 

10.3 

C.6 

5098 

5130 

10.3 

10.3 

5104 

5144 

lu.3 

10.3 

5110 

5150 

10.3 

10.3 

5117 

5156 

12.0 

10.3 

5122 

5163 

0.6 

12.0 

5128 

5169 

10.3 

10.3 

5134 

5175 

10.3 

10.3 

5141 

5182 

12.0 

12.0 

5147 

5189 

10.3 

12.0 

5153 

5196 

10.3 

12.0 

5159 

5203 

10.3 

12.0 

5162 

5208 

:..i 

8.6 

5166 

5212 

6.8 

6.8 

5170 

5215 

6.8 

5.1 

5173 

5219 

5.1 

6*8 

5177 

5223 

U .8 

6.6 

5181 

5227 

G.8 

6 * 8 

5166 

5232 

8.6 

8,6 

5191 

5237 

8.6 

8.6 

5197 

5243 

10.3 

10.3 

5202 

5246 

8.6 

8.6 

5208 

5254 

10.3 

10,3 

5214 

5260 

10.3 

10,3 

5222 

5267 

13.7 

12.0 

5228 

5274 

10.3 

12.0 

5234 

5280 

10.3 

10.3 

5240 

5286 

10.3 

10.3 

5246 

5292 

10.3 

10.3 

5252 

5298 

10.3 

10.3 

5253 

5303 

10.3 

8.6 

5264 

5309 

10.3 

10.3 

5271 

5315 

12.0 

10.3 

5276 

5321 

8.6 

10.3 



TIKfc 


n- 

TOTAL 

L+ 


■;OTA!. 

onr 

OLR 

SPCLD-KF 

SPrtli- 

SliC* 

l.i’ii, 

C.NIS 

R a.TS 

CliTS 

Cl.'TS 

8 OKT.; 

CNTS 

CWTS 

KM/l.R* 

Ul/i.K 

121)0.9 

27 

4 

23 

203 

123 

..9 

5282 

5326 

10.3 

8.6 

1292.0 

27 

4 

23 

203 

12*1 

;;o 

5287 

5330 

8.6 

6.8 

1293.0 

?7 

4 

/.3 

203 

12 3 

i 0 

5292 

5335 

8.6 

G. 6 

129A.0 

?/ 

4 

23 

203 

123 

80 

5297 

5540 

8.6 

8.0 

1295.0 

2i 

4 

23 

203 

13 3 

00 

5302 

5345 

8.6 

C * 0 

1296.1 

20 

/. 

24 

203 

12 ; 

80 

5306 

534 9 

6.8 

6.6 

1297.1 

20 

A 

24 

203 

: 1 

80 

5311 

5354 

8.6 

8.6 

1291.. 1 

20 

4 

24 

20 3 


to 

5316 

5359 

8.6 

8.6 

1299.1 

20 

4 

24 

203 

- 

A 4T 

00 

5320 

5303 

6.6 

6.8 

1300.2 

20 

4 

24 

r.0 3 

i*:> 

CO 

5325 

5368 

8.6 

C.6 

1301.2 

20 

4 

24 

203 

123 

80 

5330 

5373 

8*6 

8.6 

1302.2 

28 

4 

24 

203 

12 3 

CO 

5335 

5378 

S.6 

8.6 

1303.2 

20 

4 

24 

203 

323 

80 

5340 

5383 

G. 6 

5 , 6 

1304.3 

28 

4 

24 

203 

123 

80 

5346 

5389 

10.3 

10.3 

1305. 3 

20 

4 

24 

203 

12 3 

80 

5351 

5394 

* 6 

P.6 

1306.3 

28 

4 

24 

203 

123 

80 

5357 

5400 

10.3 

10.3 

1307.3 

20 

4 

24 

203 

123 

80 

5362 

5406 

8.6 

10.3 

13CC.4 

20 

4 

24 

203 

12 3 

80 

3 369 

5412 

12.0 

10.3 

1309.4 

28 

4 

24 

203 

123 

80 

5375 

5418 

10.3 

10.3 

1310.4 

20 

4 

24 

203 

12 3 

80 

5381 

5425 

10.3 

12.0 

1311.4 

28 

4 

24 

203 

123 

80 

5388 

5432 

12.0 

12.0 

1312.4 

20 

4 

24 

203 

12 3 

80 

5394 

5439 

10.3 

: 2 .c 

1313 5 

2C 

4 

24 

203 

123 

80 

5401 

5446 

12.0 

12.0 

1314.5 

20 

4 

24 

203 

123 

80 

5408 

5453 

12.0 

12.0 

1315.5 

28 

4 

24 

203 

123 

80 

5414 

5460 

10.3 

12.0 

1316.5 

20 

4 

24 

203 

123 

80 

5421 

5466 

12.0 

10.3 

1317.6 

28 

4 

24 

203 

3 2 3 

80 

5427 

5473 

10.3 

12. C 

1316. f 

28 

4 

24 

203 

12 3 

80 

3433 

5479 

10.3 

10.3 

1 31 ^ . 4 

/. U 

4 

24 

2U3 

123 

bU 

34 Jtt 

5<»b4 

o . b 

8.6 

1320.6 

28 

4 

24 

203 

123 

80 

5441 

5489 

5.1 

8.6 

1321.7 

28 

4 

24 

203 

123 

80 

5445 

549 3 

C.8 

6.8 

1322.7 

20 

4 

24 

203 

123 

80 

5449 

5498 

6.8 

8.6 

1323.7 

2C 

4 

24 

203 

123 

80 

5454 

5502 

8.3 

6.8 

132A.7 

28 

4 

24 

203 

123 

80 

5459 

5506 

8.6 

6.C 

1325.6 

20 

4 

24 

203 

123 

CO 

5463 

5511 

C.C 

8.6 

1326.0 

20 

4 

24 

203 

12 3 

CO 

5468 

5516 

8.6 

8.6 

1327.0 

28 

4 

24 

203 

12 3 

CO 

5473 

5522 

8.6 

10.3 

132C.S 

26 

4 

24 

203 

123 

80 

54 79 

552 7 

10.3 

8.6 

1329.9 

28 

4 

24 

203 

12 3 

80 

5485 

5533 

10. 3 

10.3 

1330.9 

28 

4 

24 

203 

123 

80 

5491 

5540 

10.3 

12.0 

1331.9 

28 

4 

24 

203 

12 3 

80 

5495 

5544 

6.8 

6.8 

1332.9 

20 

4 

24 

203 

123 

80 

5499 

5547 

6.8 

5.1 

1333.9 

28 

4 

24 

203 

123 

80 

5504 

5552 

C.6 

8.6 

1335.0 

28 

4 

24 

203 

123 

CO 

5508 

5555 

6.8 

5.1 

1330. 0 

28 

4 

24 

203 

123 

80 

5512 

5559 

6.8 

6.8 

1337.0 

28 

4 

24 

203 

123 

80 

5515 

5562 

5.1 

5.1 

1330.0 

28 

4 

24 

203 

123 

80 

5518 

5565 

5.1 

5.1 

1339.1 

29 

4 

25 

203 

123 

80 

5522 

5569 

6.8 

6.8 

1343.1 

29 

4 

25 

203 

12 3 

80 

5525 

5573 

5.1 

6.8 

1341.1 

29 

4 

25 

203 

123 

80 

5530 

5577 

8.6 

6.8 

1342.1 

29 

4 

25 

203 

123 

£0 

5536 

3582 

10.3 

S.6 

1343.2 

29 

4 

25 

203 

123 

80 

5541 

5586 

8.6 

6.6 

1344.2 

29 

4 

25 

203 

123 

30 

5545 

5591 

6.8 

C.6 

1345.2 

29 

4 

25 

203 

123 

80 

5550 

5595 

8.6 

6.8 

1346.2 

29 

4 

25 

203 

123 

80 

5554 

5601 

6.8 

1U.3 

1347.3 

29 

4 

25 

203 

123 

80 

5559 

5606 

C.6 

C.6 

1348.3 

29 

4 

25 

203 

123 

80 

5564 

5611 

w • 6 

8.6 

1349.3 

29 

4 

25 

203 

123 

80 

5569 

5616 

8.6 

6.6 

I35C.3 

29 

4 

25 

203 

12 3 

80 

5574 

5622 

G.6 

10.3 

1351.4 

29 

4 

25 

203 

123 

80 

5580 

5628 

10.3 

10.3 




1 



T'lilL 

H+ 

R- 

TOIA- 

K-H 

u- 

TOTAL 

OFF 

OLR 

GFLED-UF 

SFelin- 

'iEt* 

c;;iF. 

f.'iJ 

R CIJ'l.S 

CiCTS 


D C.Ti'S 

CNTt. - 

CNTS 

J.K/l.H* 

i.M/u; 

13;>2.A 

2 9 

$ 

25 

203 

123 

6C 

:56C 

56 35 

10. 3 

12.0 

135J. A 

29 

4 

25 

203 

123 

60 

.G593 

5641 

12.0 

10.3 

133A . A 

29 

A 

25 

203 

12 3 

60 

5599 

56 AS 

10.3 

12.0 

1355. A 

29 

A 

25 

203 

123 

60 

5606 

56 9 5 

12.0 

12.0 

135C.5 

29 

A 

25 

203 

123 

SO 

5613 

5662 

12.0 

12.0 

1357.5 

29 

A 

25 

203 

123 

60 

5619 

5669 

JO. 3 

3 2.0 

J 351.3 

29 

L 

25 

203 

123 

60 

567.6 

5676 

12.0 

12.0 

1355. 5 

2 9 

4 

25 

203 

123 

CO 

5633 

3o:.3 

12.0 

12.0 

13(.0. ^• 

29 

A 

25 

203 

123 

60 

56A0 

5690 

12.0 

12.0 

1361.6 

29 

A 

25 

203 

123 

GO 

5640 

56; 6 

10.3 

JO. 3 

131.1.0 

2 9 

A 

25 

203 

123 

60 

5653 

3703 

3 . 0 

3.2.0 

1363.6 

29 

A 

25 

203 

12.3 

60 

5660 

5710 

12.0 

12. C 

13CA.7 

29 

A 

25 

203 

123 

60 

5666 

5/17 

10.5 

J ti » 0 

13C5.7 

29 

A 

25 

203 

123 

60 

5673 

.'>72 3 

12.0 

.1 

1366.7 

2 9 

4 

25 

203 

123 

«o 

5679 

r.7 30 

1M.3 

,1 ? . 0 

1367.7 

20 

A 

25 

203 

123 

GO 

5685 

’’.7 36 

30. 3 

J0..1 

1 3 6 . G 

29 

A 

25 

203 

123 

GO 

5092 

t7A3 

12.0 

12. C 

1369. 6 

? 0 

A 

25 

203 

123 

SO 

5696 

57A9 

10.3 

1C. 3 

1 370. r 

25 

A 

25 

703 

123 

CP 

5 703 

5755 

:.6 

10. 3 

1371. G 

2 9 

A 

25 

203 

123 

to 

5/10 

5/61 

32.0 

10. j 

1372. e 

2? 

A 

25 

203 

123 

CO 

5‘»16 

57C7 

10.3 

10.3 

1373.9 

29 

t. 

?.S 

203 

.12 3 

60 

.5722 

5V74 

10 . 3 

12.0 

137.';. 9 

29 

A 

25 

203 

323 

60 

5726 

5720 

10.3 

1 (! . 3 

1.375.9 

29 

A 

25 

203 

123 

GO 

573A 

5786 

30.3 

10.3 

1376. V 

30 

A 

26 

■ 203 

123 

CO 

5740 

5792 

10.3 

10. 3 

1376. C 

30 

A 

26 

2CA 

123 

61 

5746 

5797 

10.3 

8.6 

1372.0 

30 

A 

26 

20A 

12A 

GO 

5751 

5603 

6.6 

10.3 

lOf.o.O 

30 

•i 

26 

20A 

3 2A 

60 

5756 

560 5 

6.C 

C.6 

13C1.0 

30 

0 

20 

2UA 

17. A 

60 

5762 

•5614 

10. .• 

Ui . .> 

13.0:.i 

30 

A 

26 

205 

124 

61 

5767 

'5619 

6.6 

G.6 

1363.1 

30 

A 

26 

205 

12A 

61 

5773 

5825 

10.3 

JC.3 

136A.1 

3o 

A 

26 

205 

124 

61 

5778 

5631 

6.6 

10. 3 

1365.1 

30 

A 

26 

205 

12 A 

61 

5783 

5836 

w . 6 

6.6 

1366.2 

30 

A 

26 

205 

12A 

61 

5789 

56A2 

10.3 

10.3 

1367.2 

3U 

A 

26 

205 

12A 

11 

5795 

5646 

10.3 

10.3 

1366.2 

30 

A 

26 

205 

.'.24 

61 

5801 

5854 

10.3 

10.3 

1365. 7 

30 

A 

26 

205 

12A 

61 

5806 

5655 

. 6 

8 . 6 

1390.3 

30 

A 

26 

205 

124 

61 

5313 

5865 

12.0 

10.3 

1331.3 

30 

A 

26 

205 

12A 

. 61 

5817 

5869 

6.8 

6.6 

1.392. 3 

30 

A 

26 

205 

12A 

81 

5821 

5.874 

6.8 

8.6 

1393.3 

30 

A 

26 

205 

12A 

61 

5C25 

5879 

6.8 

C.6 

139A.3 

30 

A 

26 

205 

124 

61 

5830 

5884 

0.6 

8.6 

1395. A 

30 

A 

26 

205 

124 

61 

5835 

5689 

6.6 

8.6 

1396. A 

30 

4 

26 

205 

12A 

61 

5841 

5895 

10.3 

10.5 

1397. A 

30 

A 

26 

205 

124 

61 

5646 

5901 

8.6 

10.5 

1396. A 

30 

A 

26 

205 

124 

61 

5852 

5907 

10.3 

10.3 

1399.5 

30 

4 

26 

205 

124 

61 

5857 

5913 

8.6 

10.3 

1A00.5 

30 

A 

26 

205 

124 

61 

5863 

5920 

10.3 

12.0 

1401.5 

30 

A 

26 

205 

124 

81 

5C63 

5925 

r.6 

C.6 

1A02.5 

30 

A 

26 

205 

124 

81 

5874 

5931 

10.3 

10.3 

1A03.6 

30 

A 

26 

205 

124 

?1 

5880 

5936 

10.3 

8.6 

1A0A.6 

30 

4 

26 

205 

124 

61 

5886 

5942 

10.3 

10.3 

1405.6 

30 

4 

26 

205 

124 

81 

5592 

5948 

10.3 

10.3 

1406. G 

30 

4 

26 

205 

124 

81 

5897 

5954 

6.6 

JO. 3 

1A07.7 

30 

4 

26 

205 

124 

81 

5902 

5960 

8.6 

10.3 

1A06.7 

30 

4 

26 

205 

124 . 

fl 

590S 

5965 

10.3 

8.6 

1409. 7 

30 

4 

26 

205 

124 

81 

5913 

5970 

8.6 

6.6 

1410.7 

30 

4 

26 

205 

12A 

61 

5913 

5975 

8.6 

8.6 

1411. C 

30 

4 

26 

205 

124 

61 

5924 

5930 

10.3 

G.6 

1412.6 

. 30 

4 

26 

205 

124 

61 

5929 

5985 

6.6 

8.6 



TIMt 

U+ 

R- 

TOIAL 

B+ 

C- 

TOTAL 

si:C‘ 

CI.’TS 

CiiTS 1 

ll CMS 

CM’S 

C.N’TS 

8 CNTS 


30 

4 

26 

205 

124 

81 

1A14.8 

30 

4 

26 

205 

124 

81 

1/.15.8 

30 

A 

26 

205 

124 

81 

1416.9 

30 

4 

26 

206 

124 

82 

1417.9 

30 

4 

26 

206 

124 

82 

1418.9 

30 

4 

26 

206 

124 

82 

1419.9 

30 

4 

26 

20C 

124 

82 

1421.0 

30 

4 

26 

206 

124 

82 

1422.0 

30 

4 

26 

206 

12<* 

82 

1423.0 

30 

4 

26 

206 

124 

82 

1424.0 

30 

4 

26 

206 

124 

82 

1425.1 

30 

4 

26 

206 

124 

82 

1426 .1 

3C 

4 

26 

206 

124 

82 

1427.1 

30 

4 

26 

206 

124 

82 

1428. i 

30 

4 

26 

206 

124 

82 

1429.2 

30 

4 

26 

206 

124 

82 

1430.2 

30 

4 

26 

206 

124 

82 

1431.2 

30 

4 

26 

206 

124 

82 

1432.2 

30 

4 

26 

206 

124 

82 

1433.3 

30 

4 

26 

206 

124 

82 

14 34.3 

30 

4 

26 

206 

124 

82 

14 3: . 3 

30 

4 

26 

206 

]24 

82 

1436. 3 

30 

4 

26 

206 

124 

82 

1437.3 

30 

4 

26 

206 

124 

82 

1438. 4 

30 

4 

26 

206 

124 

82 

1439.4 

30 

4 

26 

206 

124 

82 

1440.4 

30 

4 

26 

206 

124 

82 

1 / / 1 V 

3-L* 

A 

2 0 

9 or. 

1 


1442.5 

30 

4 

26 

206 

i24 

82 

1443.5 

30 

4 

26 

206 

124 

82 

1444.5 

30 

4 

26 

206 

124 

82 

1445.5 

30 

4 

26 

206 

124 

82 

1440.6 

30 

4 

26 

206 

124 

82 

1447.6 

30 

4 

26 

206 

124 

82 

144C.6 

30 

4 

26 

206 

124 

82 

1449.6 

30 

4 

26 

206 

124 

82 

1450. 7 

30 

4 

26 

200 

124 

82 

1451.7 

30 

4 

26 

206 

124 

82 

1452.7 

30 

4 

26 

206 

124 

82 

1453. 7 

30 

4 

26 

206 

124 

82 

1454.7 

30 

4 

26 

206 

124 

82 

1455.0 

30 

4 

26 

206 

124 

82 

1456.0 

30 

4 

26 

206 

124 

82 

1457.8 

30 

4 

26 

206 

124 

£2 

1458.8 

30 

4 

26 

206 

124 

82 

1459.9 

30 

4 

26 

206 

124 

82 

1460.9 

30 

4 

26 

206 

124 

82 

1461.9 

30 

4 

26 

206 

124 

82 

1462.9 

30 

4 

26 

206 

124 

82 

1404.0 

30 

4 

26 

206 

124 

82 

1405.0 

30 

4 

26 

206 

124 

82 

1466.0 

30 

4 

26 

206 

124 

82 

1467.0 

30 

4 

26 

206 

124 

82 

1468.1 

30 

4 

26 

206 

124 

£2 

1469.1 

30 

4 

26 

206 

124 

82 

1470.1 

30 

4 

26 

206 

124 

82 

1471.1 

30 

4 

26 

206 

124 

82 

1472.2 

30 

4 

26 

206 

124 

82 

1473.2 

30 

4 

26 

206 

124 

£2 

1474.2 

3o 

4 

26 

20C 

124 

82 



1 i:!L 

n+ 

U- 

TOTAL 

SLC* C 

;ris ( 

s 

R CLTL 

i ^ 7 i 

30 

4 

26 

]47C .2 

30 

4 

26 

14 7 7.3 

30 

4 

26 

1 4 7 1» . 3 

30 

4 

26 

14 71' .3 

30 


26 

1410.3 

30 

4 

2 G 

1401.4 

30 

4 

26 

14 {.2. 4 

30 

4 

26 

14 £3. 4 

30 

4 

26 

14 (.4 . 4 

30 

4 

26 

14C3. 5 

30 

4 

26 

1400.5 

30 

4 

26 

1407 . 5 
14 1!;. 5 

30 

30 

f 

4 

20 

26 

14C0.0 

30 

4 

26 

1410.0 

30 

4 

26 

1491. C 

30 

4 

26 

1497.6 

30 

4 

26 

1493. 7 

30 

4 

26 

1434.7 

33 

4 

26 

1495.7 

30 

4 

26 

1490.7 

3'J 

4 

26 

1497.7 

30 

4 

26 

1490. G 

30 

4 

26 

1499.0 

30 

4 

26 

1500.0 

^ 

JU 

4 

26 

1501. C 

30 

4 

26 

1 5!)7 . ') 

^ iJ 

4 

26 

1505.9 

30 

4 

26 

1504.9 

30 

4 

26 

1505.9 

30 

4 

26 

1507.0 

30 

4 

26 

1501.0 

30 

4 

26 

1509.0 

30 

4 

26 

1510.0 

30 

4 

26 

1511.1 

30 

4 

26 

1512.1 

30 

4 

26 

1513.1 

30 

4 

26 

1514.1 

30 

4 

26 

1515.2 

30 

4 

26 

1516. 2 

30 

4 

26 

1517.2 

30 

4 

26 

1518.2 

30 

4 

26 

1519.2 

30 

4 

26 

1520.3 

30 

4 

26 

1521.3 

30 

4 

26 

1522.3 

30 

4 

26 

1523.3 

30 

4 

26 

1524.4 

30 

4 

26 

1525.4 

30 

4 

26 

1526.4 

30 

4 

26 

1527.4 

30 

4 

26 

1528.5 

30 

4 

26 

1529.5 

30 

4 

26 

1530.5 

30 

4 

26 

1531.5 

30 

4 

26 

1532.6 

30 

4 

26 

1533.6 

30 

4 

26 

1534.0 

3 U 

4 

26 

1535.6 

30 

4 

26 


L+ 

)> 

TOTAL 

ORF 

C LTS C 

:;ts 

L CNTS 

CL'TS 

20o 

3 24 


5586 

206 

124 

1.2 

59 88 

206 

12 4 

82 

5986 

206 

124 

82 

59 86 

206 

124 

82 

5986 

206 

124 

£2 

59 86 

206 

124 

O 1 

.5586 

206 

124 


59 86 

206 

324 

82 

55 86 

206 

124 

i > *•» 

o / 

5986 

206 

124 

82 

59 86 

206 

3 24 

82 

55 86 

206 

12 4 

82 

59 86 

206 

12 4 

82 

59 86 

206 

124 

82 

59 86 

206 

124 

82 

5986 

206 

12 4 

82 

59 86 

206 

124 

82 

5936 

200 

124 

82 

5986 

206 

124 

82 

59 86 

206 

12 4 

82 

59 86 

206 

124 

82 

59 36 

206 

124 

82 

5986 

206 

124 

82 

59 86 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

82 

5936 

206 

124 

82 

59 86 

206 

12 4 

82 

5966 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

82 

5906 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

12 4 

82. 

5986 

206 

124 

82 

5986 

206 

124 

82 

5986 

200 

124 

82 

5986 

206 

124 

82 

59 86 

206* 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

£2 

5986 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

82 

5906 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

82 

5906 

206 

124 

82 

5936 

206 

124 

82 

5986 

206 

124 

82 

5986 

206 

124 

82 

5987 

206 

124 

82 

5980 

206 

124 

82 

5989 

206 

125 

Cl 

5990 


OJ.U s 

PiiLD - K ^ 

r.PLi L - 

V A L 

lai / LK - 

Ul ! / i . K 

604 4 

,0 

.0 

CUA 4 

.0 

.0 

604 4 

.0 

.0 

0 04 4 

.0 

.0 

C!)U 

.0 

.0 

60 44 

.0 

.0 

004 4 

.0 

.0 

604 4 

.0 

.0 

CCi 4 4 

.0 

.0 

•' 044 

.0 

.0 

•, OAA 

.0 

.0 

0 4 4 

.0 

.0 

,',04 4 

.0 

.0 

6,3 4 4 

.0 

.0 

604 4 

.0 

.0 

6 6 4 4 

.0 

r>, 

• v’ 

6 04 4 

.0 

.0 

604 4 

.0 

.0 

604 4 

.0 

.0 

6044 

.0 

.0 

6044 

.0 

.0 

6044 

.0 

. 0 

.04 4 

.0 

.0 

6044 

.0 

.0 

6 u 4 4 

.0 

.0 

604 4 

.0 

.0 

6044 

.0 

.0 

*: o 4 

. c 

• 0 

6044 

.0 

.u 

6044 

.0 

.0 

C 04 4 

.0 

.0 

6044 

.0 

.0 

6044 

.0 

.0 

6044 

.0 

.0 

6044 

.0 

.0 

6044 

.0 

.0 

6 C 44 

.0 

.0 

6044 

. c 

.0 

604 4 

.0 

.0 

6044 

.0 

.0 

604 4 

.0 

.0 

6044 

.0 

.0 

6044 

.0 

.0 

604 4 

.0 

.0 

604 4 

.0 

.0 

6044 

.0 

.0 

. 6044 

.0 

.0 

6044 

.0 

.0 

604 4 

.0 

.0 

6044 

.0 

. 0 

6044 

.0 

.0 

6044 

.c 

.0 

6044 

.0 

.0 

6044 

.0 

.0 

6044 

.0 

.0 

6044 

.0 

.0 

6045 

1.7 

1 . 7 

6045 

1.7 

.0 

6046 

1.7 

1.7 

6047 

1.7 

1.7 


TIMU 

R+ R 


TOTAL 

8+ 

r.- 

SliC* 

c.;ts cii 

TS 

R CKTS 

CUTS 

CNTS 

1536.6 

31 

4 

27 

206 

125 

1537. 7 

31 

4 

27 

206 

125 

1538. / 

31 

5 

26 

207 

125 

1539.7 

31 

5 

26 

207 

125 

15A0. 7 

32 

5 

27 

207 

125 

1541.8 

32 

5 

27 

207 

12 5 

1542.8 

32 

5 

27 

207 

125 

1543.8 

32 

5 

27 

207 

125 

1544.8 

32 

5 

27 

207 

125 

1545.9 

32 

5 

2 7 

207 

125 

1546.9 

32 

5 

27 

207 

125 

1547.3 

o 

5 

27 

207 

125 

1548.9 

32 

5 

27 

207 

125 

1550.0 

32 

5 

27 

20 7 

125 

1551.0 

32 

5 

27 

207 

12 5 

1552.0 

32 

5 

27 

207 

125 

1553.0 

32 

5 

27 

207 

125 

1554.1 

32 

5 

27 

207 

125 

1555.1 

32 

5 

27 

207 

125 

1556.1 

«« •- 

5 

27 

207 

125 

1557.1 

32 

5 

27 

207 

125 

1558.1 

32 

5 

27 

207 

125 

1559.2 

32 

5 

27 

20 

125 

1560.2 

^ ft 

5 

27 

207 

125 

1561.2 

32 

5 

27 

207 

125 

1562.2 

32 

5 

27 

207 

125 

1563. 3 

32 

5 

27 

207 

125 

1564.3 

32 


27 

207 

325 


r 

5 

4. / 

A 

AU / 

123 

1566.3 

32 

5 

27 

207 

125 

1567.4 

32 

5 

27 

207 

125 

1568.4 

3-2 

5 

27 

207 

125 

1569.4 

32 

5 

27 

207 

125 

1570.4 

32 

5 

27 

207 

125 

1571.5 

32 

5 

2 7 

207 

125 

1572.5 

32 

5 

27 

207 

125 

1573.5 

32 

5 

27 

207 

125 

1574.5 

32 

5 

27 

207 

125 

1575.6 

32 

5 

27 

207 

125 

1576.6 

32 

5 

27 

207 

126 

1577.6 

32 

5 

27 

208 

127 

1578.0 

32 

5 

27 

208 

12 7 

1579.6 

32 

5 

27 

209 

127 

15C0.7 

32 

5 

27 

210 

128 

1581.7 

32 

5 

27 

210 

128 

1582.7 

32. 

5 

27 

210 

12 8 

1583.7 

32 

5 

27 

210 

128 

1584.0 

32 

5 

27 

210 

128 

1585. 8 

33 

5 

28 

210 

128 

1586.8 

33 

5 

28 

210 

128 

1587. 8 

33 

5 

28 

210 

128 

1588.9 

33 

5 

28 

210 

128 

1589.9 

33 

5 

28 

210 

128 

1590.9 

33 

5 

28 

210 

128 

1591.9 

33 

5 

28 

210 

128 

1593.0 

33 

5 

28 

210 

128 

1594.0 

33 

5 

28 

210 

126 

1595.0 

33 

5 

28 

210 

128 

1596.0 

33 

5 

28 

210 

128 

1597.1 

33 

5 

28 

210 

128 


TOTAL 

ORF 

OLR 

SPLLD-RK 

SPELO-l.r 

B CNTS 

CNTS 

CNTS 

Un/iiR* 

KH/hk* 

81 

5991 

6048 

1.7 

1.7 

81 

5993 

6050 

3.4 

3.4 

82 

5996 

6053 

5.1 

5.1 

82 

5999 

6056 

5.1 

5.1 

82 

6003 

6059 

6.8 

5.1 

82 

6007 

6063 

6.8 

6.8 

82 

6011 

6067 

6.8 

6.6 

82 

6015 

6070 

6.6 

5.1 

82 

6019 

6073 

C.8 

5.1 

82 

6026 

6079 

12.0 

10.3 

82 

6031 

6083 

8.6 

6.8 

82 

6035 

6088 

0.8 

8.6 

82 

6040 

6092 

0.6 

6.C. 

C2 

6045 

609 7 

o . 6 

?.(' 

82 

6049 

CJ02 

6.8 

8.6 

82 

6055 

6107 

10.3 

8 . 6 

82 

6060 

Cil2 

8.6 

6.6 

82 

6065 

6118 

8.6 

10.3 

82 

6071 

61.2 3 

10.3 

8.6 

82 

6076 

6129 

8.6 

10.3 

82 

6082 

6134 

10.3 

C.6 

82 

6087 

6140 

L . 6 

10.3 

82 

609 3 

6146 

10.3 

iO. 3. 

82 

6099 

6151 

10.3 

8.6 

82 

6104 

6157 

3.6 

10.3 

82 

6110 

6163 

10.3 

10. 3 

s: 

6115 

6168 

8. 6 

8.6 

8.- 

6120 

6174 

8.6 

10. 3 

02 

UlAO 

8179 

10 . 3 

b. 6 

82 

6131 

6185 

8.6 

lU. 3 

82 

6137 

6190 

10.3 

u . 6< 

82 

6143 

6197 

10.3 

12.0 

82 

6148 

6202 

8.6 

8.6 

82 

6154 

6207 

10.3 

8.6 

82 

6159 

6212 

8.6 

8.6 

82 

6164 

6216 

8.6 

6.8 

82 

6170 

6221 

10.3 

8.6 

82 

6175 

6226 

8.6 

0.6 

8?. 

6180 

6231 

0.6 

8.6 

81 

6185 

6236 

8.6 

8.6 

61 

6190 

6240 

8.6 

6.8 

81 

6196 

6245 

10.3 

8.6 

82 

6201 

6251 

8.6 

10.3 

82 

6206 

6256 

8.6 

8.6 

82 

6212 

6263 

10.3 

12.0 

82 

6217 

6269 

8.6 

10.3 

8? 

6223 

6275 

10.3 

10.3 

82 

6229 

6282 

10.3 

12.0 

82 

6236 

6289 

12.0 

12.0 

82 

6243 

6295 

12.0 

10.3 

82 

6250 

6302 

12.0 

12.0 

82 

6255 

6308 

8.6 

10.3 

62 

6261 

6315 

10.3 

12.0 

62 

6267 

6321 

10.3 

10. 3 

82 

6273 

6327 

10.3 

10.3 

82 

6280 

6334 

12.0 

12.0 

62 

6287 

6341 

12.0 

12.0 

82 

6293 

634 7 

10.3 

10.3 

82 

6300 

6355 

12. Q 

13.7 

82 

6307 

6301 

12.0 

10.3 


TIME 

R+ 

k- 

TOTAL 

0+ 

L- 

TOTAL 

OIIF 

OLk 

STLEU-kF 

Sl’CL!;-!, 

SEC‘ 

CO'i'S 

CMTS 

k CNT8 

CWTS 

CL'IS 

8 CUTS 

CUTS 

(NTS 

KH/KR* 

n* 

150S.1 

33 

5 

20 

210 

128 

82 

6 314 

6 368 

12.0 

12. -■ 

1599 . X 

33 

5 

28 

210 

128 

82 

0320 

6 3 74 

10.3 

10.3 

1600.1 

33 

5 

28 

?.] 0 

128 

82 

6 32 7 

0 380 

12.0 

10.3 

1601. i 

33 

5 

28 

210 

128 

82 

6333 

6386 

10.3 

J u. 3 

1602.2 

33 

5 

28 

210 

12 8 

82 

6 340 

6391 

12.0 

8.0 

1603.2 

33 

5 

28 

210 

128 

82 

6346 

0 39; 

10 . 3 

10.3 

1604. >: 

33 

5 

28 

210 

128 

82 

0352 

6404 

in. 3 

12. 0 

1605.2 

33 

5 

28 

210 

128 

82 

0358 

64 IG 

10.3 

10. 3 

1606 . 3 

33 

r 

J 

28 

210 

12 8 

S2 

0364 

6415 

10.3 

8.6 

1007.3 

33 

5 

28 

210 

128 

82 

6 369 

6421 

8.6 

10. 3 

ICOC. 3 

33 

C 

J 

28 

210 

128 

82 

62 75 

042 7 

10.3 

10. .> 

1609. 3 

33 

5 

28 

210 

128 

82 

6382 

04 33 

12.0 

1C,"’ 

] CIO. 4 

A 

J J 

5 

28 

210 

128 

82 

6387 

0439 

0.6 

1 ■> 
A *' • J 

ifcll.4 

33 

3 

28 

210 

128 

82 

6 393 

0 4 4 6 

10.3 

12.0 

1612 . 4 

33 

5 

28 

210 

12G 

82 

6399 

64 52 

10.3 

10.3 

1613. 4 

33 

5 

28 

210 

128 

82 

6404 

645 8 

0.6 

10.3 

1614.5 


5 

28 

2] 0 

128 

82 

6409 

6463 

8.6 

t . 0 

1615.5 

33 

5 

28 

210 

128 

82 

6415 

04 69 

10. 3 

10. .3 

1610.5 

33 

5 

28 

210 

128 

82 

6421 

64 7 0 

10.3 

12.0 

1617.5 

35 

5 

28 

210 

12 8 

82 

6426 

64Ci 

o . 6 

fc . 6 

16U . j 

33 

5 

28 

210 

128 

82 

64 31 

64 C 6 

8 « 6 

8.6 

1619.6 

33 

5 

28 

210 

128 

82 

6436 

0491 

S.6 

8*6 

162( .6 

33 

5 

28 

210 

128 

82 

•6440 

049 5 

6.8 

6.8 

1621.6 

33 

5 

28 

210 

128 

82 

6445 

6500 

8.6 

S.O 

1622.6 

33 

5 

28 

210 

12 8 

82 

6449 

0505 

6.8 

8.6 

1623.7 

34 

5 

29 

210 

128 

82 

6454 

6510 

0.6 

8.6 

1624.7 

34 

5 

29 

210 

128 

82 

0459 

6514 

C.6 

6.C 

1625.7 

34 

5 

29 


129 

Cl 

6464 

6519 

0.6 

8.6 

iozo. / 


5 

29 

2i0 

129 

Cl 

0465 


w < U 

• W 

1627.8 

34 

5 

29 

210 

129 

Cl 

6474 

6528 

8.6 

6.8 

1628.0 

34 

5 

29 

210 

129 

81 

04 79 

6533 

8. 6 

8,6 

1629.8 

34 

5 

29 

210 

129 

81 

64 83 

6537 

6.8 

6.8 

1630.8 

34 

5 

29 

21.1. 

129 

82 

648 7 

0541 

6.8 

6.8 

1631.0 

34 

5 

29 

211 

129 

82 

6490 

0 545 

5.1 

6.8 

1632.9 

34 

<: 

29 

211 

129 

82 

0493 

0549 

5.1 

6. 8 

1633.5 

34 

5 

29 

211 

129 

82 

0496 

0552 

5.1 

5.1 

1634.9 

34 

r 

•/ 

29 

211 

129 

82 

64 99 

6550 

5.1 

6.3 

1636.0 

34 

5 

29 

211 

129 

82 

0502 

0559 

5.1 

5.1 

1637.0 

34 

3 

29 

211 

130 

81 

0505 

6503 

5.1 

0.8 

1630. 0 

34 

5 

29 

211 

.1.30 

G1 

0509 

6566 

6.8 

5.1 

1639.0 

34 

5 

29 

211 

130 

81 

6513 

0570 

0.8 

6.8 

1640.0 

34 

5 

29 

211 

130 

81 

6517 

6575 

6.8 

C.6 

ICAl.l 

34 

5 

29 

211 

130 

Cl 

6521 

6579 

0.8 

0.€ 

1642. 1 

34 

5 

29 

212 

130 

82 

6525 

6584 

0.8 

8.6 

1643. 1 

34 

5 

29 

212 

130 

82 

6529 

6588 

6.8 

6.6 

16«.4.1 

34 

5 

.29 

212 

130 

82 

0531 

6592 

3.4 

u. 8 

1645.2 

34 

5 

29 

212 

130 

82 

6534 

6595 

5.1 

5.1 

1640. 2 

34 

5 

29 

212 

130 

82 

6538 

6600 

6.8 

8.6 

1047.2 

34 

5 

29 

212 

130 

82 

6541 

6604 

5.1 

0.8 

1648.2 

34 

5 

29 

212 

130 

82 

6546 

6008 

8.6 

0.8 

1049.3 

34 

5 

29 

21 2 

130 

82 

6550 

6612 

1) . 8 

6.8 

1650.3 

34 

5 

29 

212 

130 

82 

6555 

6617 

8.6 

C.O 

1651.3 

34 

5 

29 

212 

130 

82 

6559 

6621 

6.8 

6.6 

1652. 3 

34 

5 

29 

212 

130 

82 

6564 

6626 

8.6 

8.6 

1653.4 

34 

5 

29 

212 

130 

•82 

6568 

6630 

6.8 

6.8 

1654.4 

34 

5 

29 

212 

130 

82 

6573 

6634 

C.6 

6.8 

1655.4 

34 

5 

29 

212 

130 

82 

6577 

6633 

6.8 

6.6 

1656.4 

34 

5 

29 

212 

130 

82 

6580 

6642 

5.1 

6.C 

1657.5 

34 

5 

29 

212 

130 

82 

6583 

6645 

5.1 

5.1 

1658.5 

34 

5 

29 

212 

130 

82 

6586 

6648 

5.1 

5.1 


O o 'TN LJ I J 




I 


j 


% 



% 



% 



TIML 

R+ 

R- 

TOTAL 

8+ 

8- 

TOTAL 

ORF 

OLR 

spRuo-iir- 


Si-C* 

c:;ts 

ci:is 

K CNTS 

CUTS 

CNTS 

8 CUTS 

CWTS 

c:;ts 

KU/LR 

iv;! / i.R • 

1659.5 

34 

5 

29 

212 

3 30 

82 

6590 

6652 

6.8 

6.8 

3 660. 5 

34 

5 

29 

212 

130 

82 

C59 4 

6655 

6.8 

5.1 

1661.5 

34 

5 

29 

213 

130 

83 

6 59 8 

665 8 

<). 8 

5.1 

1662. 6 

34 

5 

29 

213 

130 

83 

6604 

6665 

10.3 

12.0 

1663. 6 

34 

5 

29 

213 

130 

83 

'■-60 7 

6669 

5.1 

r. 8 

1664.6 

34 

5 

29 

213 

130 

83 

6611 

60 72 

6.8 

• A 

1665.6 

34 

5 

29 

213 

i:o 

83 

6615 

6676 

6 . 8 

6.8 

1666.7 

34 

5 

29 

213 

131 

82 

6619 

6679 

6.8 

5.2 

1667. 7 

34 

5 

29 

214 

131 

83 

6622 

6683 

5.1 

C. 8 

1666, 7 

34 

5 

29 

214 

131 

83 

C626 

6688 

0.8 

8.6 

1669.7 

34 

5 

29 

214 

132 

82 

6631 

669 4 

8.6 

10.3 

1670. C 

34 

5 

29 

214 

132 

82 

6636 

6699 

■ ’ 

8. 6 

1671.8 

34 

5 

29 

214 

132 

82 

6641 

6 705 

ri6 

10.3 

16 72 . 1 

34 

5 

29 

214 

132 

82 

6 6-' 6 

6711 

8.6 

10. ^ 

1673, o 

34 

5 

29 

214 

132 

82 

0652 

6 71/ 

10. 3 

10 . -J 

3 6 7 4.2 

34 

5 

29 

215 

132 . 

83 

665 7 

6/2 3 

i . 6 

10. 3 

1675.9 

34 

r 

J 

29 

215 

J.32 

83 

6662 

6728 

8.6 

8 . o 

1676.9 

34 

5 

29 

2.15 

132 

o *> 

6667 

6/33 

8. 6 


1677.9 

34 

5 

29 

215 

132 

83 

6672 

6 7 39 

8 . 6 

10. 

1679.0 

34 

5 

29 

215 

132 

83 

6678 

6 7 4 4 

10.3 

8.6 

1680.0 

34 

5 

29 

215 

332 

83 

6683 

6750 

8.6 

i u • 3 

16G1.D 

34 

5 

29 

215 

132 

83 

6689 

6755 

10.3 

8.6 

1632.0 

34 

5 

29 

215 

132 

£3 

6694 

6761 

8.6 

10.3 

1683.0 

34 

5 

29 

215 

132 

83 

6700 

6766 

10. ,3 

8.0 

1684.1 

34 

r 

J 

25 

215 

132 

£3 

6705 

6772 

G.6 

10 3 

1685. 1 

34 

5 

29 

216 

132 

84 

6711 

6776 

10.3 

6.6 

1686. 1 

34 

5 

29 

216 

132 

84 

6716 

6781 

8.6 

8.6 

1687. 1 

34 

5 

29 

216 

132 

£4 

6722 

6 786 

10.3 

S.6 

^ r o 

n 9 

\ 

r 

oo 

'» 1 fc 

1 't't 

f/. 

(■111 

/•,70 7 

# ^ 
• , '' 

1 1 1 . J 


34 

5 

29 

216 

133 

83 

67 34 

6 798 

12.0 

10.3 

1690.2 

34 

5 

25 

216 

133 

83 

(740 

6803 

10.3 

8.C 

1693.2 

24 

5 

29 

216 

133 

83 

6745 

6808 

8.6 

3.6 

1692.3 

34 

5 

29 

216 

133 

83 

6750 

6813 

8.6 

C.G 

1693.3 

34 

5 

29 

216 

133 

83 

C755 

6818 

8.6 

C . 6 

1694.3 

34 

5 

29 

216 

133 

83 

6760 

6823 

S.6 

8.6 

1695.3 

34 

5 

29 

216 

133 

83 

6766 

6828 

10. 3 

8.6 

1696.4 

34 

5 

29 

216 

133 

83 

C773 

6833 

12.0 

£.6 

1697.4 

34 

5 

29 

216 

133 

£3 

6778 

6837 

C.G 

6.8 

1698.4 

34 

5 

29 

216 

133 

83 

6784 

6842 

10.3 

8.6 

1695. 4 

34 

3 

29 

216 

133 

£3 

6790 

6847 

10.3 

8.6 

1700.4 

34 

5 

29 

216 

133 

£3 

£795 

6853 

8.6 

10. 3 

1701.5 

34 

5 

29 

216 

133 

83 

6802 

6861 

12.0 

13. 7 

1702.5 

34 

5 

29 

216 

133 

83 

6807 

6867 

L.6 

10.3 

1703.5 

34 

5 

29 

216. 

133 

83 

6812 

6872 

C.6 

8.6 

1704.5 

34 

5 

29 

216 

133 

83 

6817 

6677 

8.6 

8.6 

1705.6 

34 

5 

29 

216 

133 

83 

6822 

6882 

8.6 

8.6 

1706.6 

34 

5 

29 

216 

133 

83 

6826 

6886 

6.8 

6.8 

1707.6 

34 

5 

29 

216 

133 

S3 

6830 

6891 

6.8 

8.6 

1708.6 

35 

5 

30 

216 

133 

83 

£835 

6895 

8.6 

6.8 

1709.7 

35 

5 

30 

216 

133 

83 

6840 

6900 

w . 6 

8.6 

1710. 7 

35 

5 

30 

216 

133 

83 

6844 

6905 

6.8 

C .6 

1711.7 

35 

5 

30 

217 

133 

£4 

6849 

6910 

8.6 

8.6 

1712. 7 

35 

5 

30 

217 

133 

84 

C 854 

6915 

8.6 

C .6 

1713.8 

35 

5 

30 

217 

133 

84 

C 8 S 9 

6921 

£.6 

10.3 

1714.8 

35 

5 

30 

217 

133 

84 

6865 

6927 

10.3 

10.3 

1715.6 

35 

5 

30 

217 

133 

84 

6870 

6932 

C .6 

8.6 

1716.3 

35 

5 

30 

218 

134 

84 

6876 

6938 

10.3 

10.3 

1717.9 

35 

5 

30 

218 

135 

83 

C 882 

6945 

10.3 

12.0 

17U.9 

35 

5 

30 

219 

135 

84 

6888 

6950 

10.3 

8.6 

1719.9 

35 

5 

30 

219 

136 

83 

6893 

6955 

8.6 

8.6 


Tine 

R+ 

R- 

TOTAL 

L+ 

B- 

SLC* 

c:iTS 

c:;ts 

R CMS 

CNTS 

CKTS 

1720.9 

35 

5 

30 

219 

136 

1721.9 

35 

5 

30 

219 

136 

1723.0 

35 

5 

30 

219 

3 36 

1724.0 

35 

5 

30 

219 

136 

1723.0 

35 

5 

30 

219 

136 

172C.0 

35 

5 

30 

219 

136 

1727.1 

35 

5 

30 

219 

136 

1720. 1 

35 

5 

30 

219 

136 

1729.1 

35 

5 

30 

219 

136 

1730.1 

35 

5 

30 

219 

3 36 

1731.2 

35 

5 

30 

219 

136 

1732.2 

35 

5 

30 

219 

136 

1733.2 

35 

5 

30 

219 

136 

1734.2 

35 

5 

30 

219 

136 

1733.3 

35 

5 

30 

219 

136 

1736.3 

35 

5 

30 

219 

136 

1737.3 

35 

5 

30 

219 

13C 

1730.3 

35 

5 

30 

219 

136 

1739.4 

35 

5 

30 

219 

136 

1740.4 

35 

5 

30 

219 

136 

1741.4 

35 

5 

30 

219 

136 

1742.4 

35 

5 

30 

219 

136 

1743.4 

35 

5 

50 

219 

136 

1744.3 

35 

5 

30 

219 

136 

1745.3 

35 

5 

30 

• 219 

136 

1746.5 

35 

5 

30 

219 

136 

1747.5 

36 

5 

31 

219 

136 

1740.6 

36 

5 

31 

219 

136 

0 

56 


31 

rt r\ 
4.x J 

136 

1750.6 

36 

5 

31 

219 

136 

1751.6 

36 

5 

31 

219 

136 

1752.7 

36 

5 

31 

219 

136 

1753.7 

36 

5 

31 

219 

136 

1754.7 

36 

5 

31 

219 

136 

1755.7 

36 

5 

31 

219 

136 

1756,0 

36 

5 

31 

219 

136 

1757.0 

36 

5 

31 

220 

136 

1750.0 

36 

5 

31 

220 

136 

1759.0 

36 

5 

31 

220 

136 

1760.9 

36 

5 

31 

220 

136 

17C1.9 

36 

5 

31 

220 

137 

1762.9 

36 

5 

31 

220 

137 

1763.9 

36 

5 

31 

220 

137 

1764.9 

36 

5 

31 

220 

137 

1766.0 

36 

5 

31 

220 

137 

1767. 0 

36 

5 

31 

220 

137 

1760.0 

36 

5 

31 

220 

137 

1769.0 

30 

5 

31 

220 

137 

1770.1 

36 

5 

31 

220 

137 

1771.1 

30 

5 

31 

220 

137 

1772.1 

30 

5 

31 

220 

137 

1773.1 

36 

5 

31 

220 

137 

1774.2 

36 

5 

31 

220 

137 

1775.2 

36 

5 

31 

220 

137 

1776.2 

36 

5 

31 

220 

137 

1777.2 

36 

5 

31 

220 

137 

1778.3 

36 

5 

31 

220 

137 

1779.3 

36 

5 

31 

220 

137 

1700.3 

36 

f; 

31 

220 

137 

1781. 3 

• 

36 

5 

31 

220 

137 


TOTAL 

ORF 

OLR 

SPELD-RF 

SPEED 

li CUTS 

CNTS 

CNTS 

KM/l.R- 

KM/i, 

83 

0899 

69 60 

10.3 

S. 6 

63 

6904 

6965 

0.6 

0.6 

03 

6910 

69 71 

10. 3 

10.3 

£3 

6915 

69 7 7 

8.6 

10.3 

S3 

6921 

6983 

10.3 

10. 3 

63 

692 7 

69 89 

10.3 

iO. 3 

63 

6933 

6996 

10.3 

12.0 

63 

6938 

7002 

8 . 6 

10.3 

S3 

6944 

7007 

10.3 

8. 6 

85 

6950 

7012 

10.3 

0.6 

83 

6955 

7018 

8.6 

10.3 

83 

6960 

702 3 

8.6 

(\ . 6 

03 

6965 

7029 

8. 6 

10.3 

63 

69 71 

7035 

10.3 

10.5 

83 

6977 

7041 

10.3 

10.3 

83 

6983 

7047 

10.3 

10. 3 

83 

6989 

7054 

10.3 

12.0 

83 

6995 

7060 

10.3 

10.3 

83 

7002 

7066 

12.0 

10.3 

83 

7008 

7072 

10.3 

10.3 

S3 

7013 

7078 

8. 6 

10. 3 

83 

7013 

7085 

10. 3 

12.0 

83 

7025 

7090 

10.3 

8.6 

03 

7031 

7C9 7 

10.3 

12 . 0 ' 

63 

7037 

7103 

10,3 

10.3 

83 

704 3 

7109 

10.3 

10.3 

03 

7049 

7116 

10.3 

12.0 

S3 

7055 

7121 

10.3 

£.6 

r. n 

4 W W 

-I 1 •» A 

1 M U 

<• ^ 

63 

7067 

71 31 

10.3 

8.6 

63 

7073 

7137 

3 0.3 

10. 3 

83 

7077 

7142 

6.8 

8.6 

83 

7081 

7147 

6.8 

8.6 

63 

7085 

7152 

6 . 8 

8.6 

83 

7090 

7157 

8.6 

8.6 

85 

7095 

7162 

C.6 

3.6 

84 

7100 

7168 

0.6 

10.3 

84 

7106 

7173 

10.3 

8 . 6 

84 

7111 

7177 

0.6 

6.8 

• 84 

7117 

7183 

10.3 

10. 3 

83 

7122 

7188 

8.6 

8.6 

83 

7127 

7193 

8.6 

8.6 

83 

7131 

7196 

6.8 

8.6 

83 

7136 

7202 

8.6 

6. £ 

83 

7141 

7208 

0.6 

10.3 

83 

7145 

7213 

6.8 

8.6 

83 

7149 

7217 

0.8 

6.8 

83 

7153 

7221 

6.8 

6.6 

83 

7158 

7226 

8.6 

8.6 

83 

7162 

7230 

6.8 

6*8 

£3 

7167 

7235 

8.6 

8.6 

£3 

7173 

72 39 

10.3 

6.8 

83 

7177 

7245 

6.8 

10. 3 

£3 

7183 

7249 

10.3 

6. 8 

83 

7188 

7254 

8.6 

8.6 

£3 

7193 

7259 

C.6 

8.6 

£3 

7199 

7265 

10.3 

10.3 

83 

7204 

7270 

8.6 

8.6 

63 

7211 

7277 

12.0 

12.0 

83 

7216 

7282 

8.6 

8.6 





TllIE 

P.+ 

R- 

TOTAL 

L+ 

B- 

TOTAL 

ORF 

OLR 

SPEED-RF 

SPEEB- 

SEC* 

r b 

C:.TS 

U CNTS 

Cl.'TS 

CHTS 

B CNTS 

CNTS 

CUTS 

KM/l I!.* 

iwl/l.n 

1782.3 

36 

5 

31 

220 

137 

83 

7222 

7288 

10.3 

10. 3 

1783.4 

30 

5 

31 

220 

137 

£3 

7228 

7294 

10.3 

JO. 3 

1784. A 

36 

5 

31 

220 

137 

83 

7234 

7300 

10.3 

10.3 

1785. A 

36 

5 

31 

220 

137 

83 

72 AO 

7307 

10.3 

12.0 

178C. A 

30 

5 

31 

220 

137 

C3 

72A6 

7312 

10. 3 

8.6 

1787.5 

36 

5 

31 

220 

137 

83 

7252 

7317 

10.3 

8.6 

1788.5 

36 

5 

31 

220 

137 

£3 

7257 

7322 

C.6 

8.6 

1789.5 

36 

5 

31 

220 

137 

£3 

7262 

732 7 

8.6 

£.6 

1790.5 

36 

5 

31 

220 

137 

£3 

7267 

7331 

8.6 

6.S 

1791.6 

36 

5 

31 

220 

137 

f' 

7271 

7336 

6.8 

G.6 

1792. C 

36 

5 

31 

220 

137 

83 

7276 

7341 

0.6 

8.6 

179 3.6 

37 

5 

32 

220 

137 

83 

72bl 

73A6 

b.6 

8.6 

179A.6 

37 

5 

32 

220 

137 

63 

7286 

7351 

8.6 

8.6 

1795. 7 

37 

5 

32 

220 

137 

83 

7292 

7357 

10.3 

10.3 

1796.7 

37 

5 

32 

220 

137 

£3 

7298 

7363 

10.3 

10,3 

1797. 7 

37 

5 

32 

220 

137 

83 

7303 

7369 

8.6 

10. : 

1796. 7 

37 

5 

32 

220 

137 

83 

7309 

7375 

10.3 

10.3 

1799. G 

37 

r. 

w* 

32 

220 

137 

83 

7315 

7382 

10.3 

J2.0 

1G00.8 

37 

5 

32 

220 

137 

83 

7321 

7 388 

10.3 

10.3 

1801.8 

37 

5 

32 

220 

137 

83 

7327 

7395 

10.3 

12.0 

1802. G 

37 

5 

32 

220 

137 

£3 

7333 

7401 

10.3 

10.3 

1803.8 

37 

5 

32 

220 

137 

83 

7339 

7A0 7 

10.3 

10.3 

180' .9 

37 

5 

32 

220 

137 

S3 

•73A6 

7414 

12.0 

12.0 

1005.9 

37 

r 

j 

32 

220 

137 

83 

7352 

7A20 

10. 3 

10.3 

1806.9 

37 

5 

32 

220 

137 

83 

7358 

7426 

10.3 

10.3 

1807.9 

37 

5 

32 

220 

137 

83 

7365 

7A32 

12.0 

10.3 

1809.0 

37 

5 

32 

220 

137 

83 

7371 

7439 

10.3 

12.0 

1810.0 

37 

5 

32 

220 

1 

83 

7378 

7AA5 

12.0 

10.3 

Ibii. J 

37 

b 

32 

220 

ij7 

^ fS 

U J 

$ 

S WH 

t r 

1 o «« 
.. w . •/ 

1 t\ 

«■ *- « V 

1812.0 

37 

5 

32 

220 

137 

83 

7391 

7A59 

12.0 

12.0 

1813.1 

37 

5 

32 

221 

138 

83 

7398 

7A65 

12.0 

10. 3 

leiA.l 

37 

5 

32 

222 

138 

84 

7A05 

7A73 

12.0 

13.7 

1815.1 

37 

5 

32 

222 

138 

84 

•/412 

74G0 

12.0 

12.0 

1816.1 

37 

5 

32 

222 

133 

84 

7A18 

7486 

10. 3 

10.3 

1817,. 2 

37 

5 

32 

222 

138 

84 

7A25 

7493 

12.0 

12.0 

1818.2 

37 

5 

32 

222 

138 

£4 

7A32 

7500 

12.0 

12.0 

1819.2 

37 

5 

32 

222 

138 

84 

7A39 

7507 

12.0 

12.0 

1820.2 

37 

5 

32 

222 

138 

84 

7AA5 

7515 

10.3 

13. 7 

1821.3 

37 

5 

32 

222 

138 

84 

7452 

7521 

12.0 

10.3 

1822.3 

37 

5 

32 

222 

138 

84 

7459 

7528 

12.0 

12.0 

1823.3 

37 

5 

32 

223 

139 

£4 

7465 

7535 

10.3 

12.0 

182A.3 

37 

5 

32 

223 

139 

84 

7472 

7542 

12.0 

12.0 

1825.3 

37 

5 

32 

223 

139 

84 

7480 

7549 

13.7 

12.0 

1626.4 

37 

5 

32 

224 

140 

84 

7486 

7557 

10.3 

13. 7 

1827.4 

38 

5 

33 

224 

140 

84 

7494 

7564 

13.7 

12.0 

1828.4 

38 

5 

33 

224 

140 

84 

7501 

7571 

12.0 

12.0 

1829.4 

3b 

5 

33 

224 

141 

83 

7508 

7576 

12.0 

12.0 

1830.5 

38 

5 

33 

224 

141 

83 

7515 

7584 

i:.o 

10.3 

1831.5 

38 

5 

33 

225 

141 

84 

7522 

7591 

12.0 

12.0 

1832.3 

38 

5 

33 

225 

142 

83 

7529 

7598 

12.0 

1^.0 

1833.5 

38 

5 

33 

225 

142 

83 

7536 

7605 

12.0 

12.0 

1834.6 

38 

5 

33 

225 

142 

63 

7543 

7612 

12.0 

12.0 

1635.6 

38 

5 

33 

225 

142 

83 

7550 

7619 

12.0 

12.0 

1636.6 

38 

5 

33 

225 

142 

S3 

7556 

7626 

10.3 

12.0 

1837.6 

38 

5 

33 

225 

142 

•83 

7563 

7632 

12.0 

10.3 

1838.7 

30 

5 

33 

225 

142 

83 

7569 

7639 

10.3 

12.0 

1839.7 

38 

5 

33 

225 

142 

83 

7576 

7646 

12.0 

12.0 

1840.7 

38 

5 

33 

225 

142 

83 

7582 

7653 

10.3 

12.0 

1841.7 

38 

5 

33 

225 

142 

83 

7588 

7660 

10.3 

12.0 

1842.8 

38 

5 

33 

225 

142 

S3 

7595 

7666 

12.0 

10.3 


D)J.TA t 


i.O 




TIiJL 

R+ 

n- 

TOTAL 

L-i- 

li- 

TOTAL 

ORF 

OLR 

SPELO-kF 

SPLLL- 

snc* 

X 


R CRTS 

CRTS 

c:ns 

P C i-I TS 

CUTS 

CRTS 



3 J',4 3. 8 

3 b 

5 

33 

225 

142 

83 

7602 

7G7 3 

12.0 

12.0 

18AA . 8 

38 

5 

33 

225 

142 

C3 

7608 

76/0 

10.3 

10.3 

18A5 . C 

3S 

5 

33 

22 5 

142 

S3 

7615 

7686 

12.0 

12.0 

3 SAG. S 

38 

5 

33 

225 

142 

83 

7621 

769 3 

IG. 3 

12.0 

ISA 7. 9 

38 

5 

33 

225 

142 

S3 

7628 

7609 

12. G 

10.3 

ISA 8. 9 

38 

5 

33 

225 

142 

8? 

76 35 

7706 

] 2 . 0 

12.0 

1849 . 9 

3b 

5 

33 

225 

142 

S3 

7(>42 

771 3 

12.0 

12.0 

1 850.9 

3 u 

5 

33 

225 

142 

S3 

764 8 

7720 

10.3 

12.0 

1852 . 0 

38 

5 

33 

225 

142 

S3 

7655 

772 7 

12 . 0 

12.0 

1B53. 0 

38 

5 

33 

225 

142 

S3 

7662 

7 733 

12.0 

10.?. 

1S5A . 0 

38 

5 

33 

225 

142 

S3 

7668 

7740 

10. 3 

12.0 

l£5;j . 0 

38 

5 

33 

225 

1A2 

83 

7C74 

7746 

1 0 . .1 

10. 3 

385C.1 

38 

5 

33 

225 

142 

S3 

7681 

7753 

12,0 

12 . 0 

1E57.1 

38 

5 

33 

225 

142 

S3 

7688 

7760 

3 2.0 

12.0 

itSS.l 

38 

5 

33 

225 

142 

S3 

7Gf>4 

7;6‘; 

10.3 

12.0 

1859.1 

30 

5 

34 

225 

142 

83 

7701 

77 74 

12.0 

12.0 

1660.2 

39 

5 

3A 

225 

142 

G3 

7707 

7701 

iO. J 

12.0 

lie 1.2 

30 

5 

3A 

225 

142 

S3 

7714 

77S-7 

12.0 

’ U , 3 

1862.2 

39 

5 

34 

225 

142 

83 

7720 

7794 

10.3 

12.0 

3 S63. 2 

39 

5 

3A 

225 

142 

83 

7727 

7800 

12.0 

1 0 . 3 

1S6A. 2 

30 

r 

3A 

225 

1A2 

83 

7734 

"SOV 

12.0 

12.0 

1C65. 3 

39 

5 

3 A 

225 

142 

83 

7740 

:siA 

10.3 

i-4- , 

1S60. 3 

39 

5 

3A 

225 

142 

S3 

7 747 

782.1 

12.0 

12.0 

U67. 3 

39 

5 

3A 

225 

142 

£3 

7754 

782 8 

12.0 

12.0 

iSGS. 3 

30 

3 

3 A 

225 

1A2 

S3 

7760 

7835 

10.3 

12.0 

1669. A 

30 

5 

3A 

226 

142 

S4 

7767 

7841 

12.0 

lU. 3 

J ??(.' . '• 



34 

22 G 

142 

64 

7774 

7DAS 

12.0 

12. 0 

isvi ! A 

39 

5 

34 

226 

142 

84 

7780 

7855 

lu. 3 

: 2 . u 

ll’.72. A 

30 

5 

. 34 

22G 

142 

64 

77 87 

7C61 

12.0 

10.3 

1673.5 

.39 

5 

34 

227 

143 

64 

7794 

7C6L 

12.0 

12.0 

1674. 5 

39 

5 

34 

227 

144 

83 

7601 

7874 

12.0 

10.3 

1675.5 

30 

5 

34 

228 

144 

64 

7C09 

78S2 

13. 7 

13. 7 

167G.5 

30 

5 

34 

228 

144 

84 

7616 

76C9 

12.0 

12.0 

1677. G 

30 

5 

34 

228 

145 

83 

7823 

7896 

32.0 

12 . 0 

1676.6 

30 

5 

34 

220 

145 

84 

7830 

7903 

12.0 

12.0 

1879.6 

39 

5 

34 

229 

145 

84 

7837 

7910 

12.0 

. 12.0 

1680.6 

39 

5 

34 

229 

145 

84 

784A 

7917 

12.0 

12.0 

1601.7 

39 

5 

34 

229 

146 

63 

7851 

7924 

12.0 

12.0 

1662.7 

30 

5 

34 

230 

146 

84 

7656 

79 71 

12.0 

12.0 

1663.7 

39 

5 

34 

730 

146 

64 

7664 

79 38 

10.3 

12.0 

1864.7 

39 

5 

34 

230 

146 

84 

7871 

7945 

12.0 

12.0 

1865.7 

39 

5 

34 

230 

146 

84 

7877 

7952 

10.3 

12.0 

1666.8 

39 

5 

34 

230* 

146 

64 

7884 

7958 

12.0 

10.3 

1867.8 

30 

5 

34 

230 

146 

64 

7890 

7964 

10.3 

10.3 

1888.8 

39 

5 

34 

230 

146 

84 

7896 

7969 

10.3 

8.6 

1869.8 

39 

5 

34 

230 

147 

83 

7903 

7975 

12.0 

10. 3 

1690.9 

30 

5 

34 

230 

14 7 

83 

7908 

7980 

8.6 

8 • C 

1-891.9 

39 

5 

34 

231 

147 

84 

7914 

7986 

10.3 

10.3 

1892.9 

39 

5 

34 

231 

147 

84 

7919 

7991 

8.6 

8. 6 

1893.9 

40 

5 

35 

231 

147 

64 

7925 

7997 

10.3 

10.3 

1695.0 

40 

5 

35 

231 

148 

83 

7931 

£003 

10.3 

10.3 

1696.0 

40 

5 

35 

231 

148 

83 

7937 

8010 

10. 3 

12.0 

1897. 0 

40 

5 

35 

231 

148 

83 

7943 

8016 

10.3 

10.3 

1896.0 

40 

5 

35 

231 

146 

83 

7949 

6022 

10.3 

10.3 

1699.1 

40 

5 

35 

231 

148 

83 

7955 

8029 

10, 3 

12.0 

1900.1 

40 

5 

35 

231 

148 

83 

7961 

8035 

10.3 

10. 3 

1901.1 

40 

5 

35 

231 

146 

63 

7968 

8042 

12.0 

12.0 

1902.1 

40 

5 

35 

231 

148 

83 

7975 

604 8 

12.0 

10.3 

1903.2 

40 

5 

35 

231 

14S 

83 

7982 

6055 

12.0 

12.0 

1904.2 

40 

5 

35 

231 

14 8 

83 

7968 

6062 

10.3 

12.0 


i 



TIME 

R+ 

n- 

TOTAL 

i;+ 

SEC* C 

NTS 1 

C2nTS ■ 

R CKT8 

CNTS 

1905.2 

40 

5 

35 

231 

1906.2 

40 

5 

35 

231 

1907.2 

4 0 

5 

35 

231 

1908. 3 
3 909.3 

40 

40 

5 

5 

35 

35 

231 

231 

1910. 3 

4 0 

5 

35 

232 

1911. 3 

40 

5 

35 

231 

1912.4 

40 

5 

35 

231 

1913.4 

1914.4 

40 

40 

5 

5 

35 

35 

2 31 
231 

1915.4 

40 

5 

35 

231 

1916.5 

40 

5 

35 

231 

1917.5 

40 

5 

35 

231 

1918.5 

40 

5 

35 

231 

3915.5 

40 

5 

35 

231 

1920.6 

40 

5 

35 

231 

1921.6 

40 

5 

35 

?31 

1922.6 

40 

5 

33 - 

• 231 

1923.6 

40 

5 

35 

231 

1924.7 

40 

5 

35 

231 

1925.7 

40 

5 , 

35 

231 

1926.7 

40 

5 

35 

231 

3927.7 

40 

5 

35 

231 

2928.7 

40 

5 

35 

’231 

1929.8 

4 0 

5 

35 

231 

1930.8 

40 

5 

35 

231 

1 ft 1 f 

/• n 

s 



19’3r.8 

40 

5 

35 

231 

1933.9 

40 

5 

35 

231 

1934.9 

40 

5 

35 

231 

1935.9 

40 

5 

35 

231 

19 36.9 

40 

5 

35 

231 

1938.0 

40 

5 

35 

231 

3939.0 

40 

5 

35 

231 

2940.0 

40 

5 

35 

231 

1941.0 

40 

5 

35 

231 

1942.1 

4 0 

5 

35 

231 

1943.1 

40 

5 

35 

231 

1944.1 

40 

5 

35 

231 

1945.1 

40 

5 

35 

231 

1946.1 

4 0 

5 

35 

231 

1947.2 

40 

5 

35 

231 

1948.2 

A’ 

5 

36 

231 

1949.2 

4 1. 

5 

36 

231 

1950.2 

41 

5 

36 

231 

1951.3 

41 

5 

36 

231 

1952.3 

41 

5 

36 

231 

1953.3 

41 

5 

36 

231 

1954.3 

41 

5 

36 

231 

1955.4 

41 

5 

36 

231 

1956.4 

41 

5 

36 

231 

1957.4 

41 

5 

36 

231 

1958.4 

41 

5 

36 

231 

1959.5 

41 

5 

36 

231 

1960.5 

41 

5 

36 

231 

1961.5 

41 

5 

36 

231 

1962.5 

41 

5 

36 

231 

1963.6 

41 

5 

36 

231 

1964.6 

• 41 

5 

36 

231 

1965.6 

41 

5 

36 

231 


CUTS 
1A8 
148 
148 
148 
148 
148 
148 
14 8 
143 
148 
143 
148 
148 
148 
2 '.8 
148 
248 
148 
148 
148 
14 8 
148 
148 
148 
148 
148 
1 A8 

i48 

148 

146 

14 8 

148 

14 8 

148 

148 

146 

148 

148 

148 

146 

148 

148 

148 

148 

148 

148 

148 

148 

148 

148 

148 

148 

146 

148 

148 

148 

148 

148 

148 

148 


TOTAL 

ORF 

OLU 

SPEED-KF 

SPLLL- 

B CNTS 

CNTS 

CITS 

Ki:/iiR* 

ult/LR 

83 

7994 

8069 

10.3 

12.0 

83 

8000 

8076 

10.3 

12.0 

83 

£006 

£082 

10.3 

10 . 3 

£3 

8013 

8088 

12.0 

10. 3 

83 

8019 

6094 

10.3 

10. 3 

83 

802 5 

£100 

10. 3 

1.0. 3 

C3 

8021 

£107 

10.3 

1 « r\ 

83 

8035 

8313 

6.6 

10.3 

83 

8040 

8117 

8.6 

6. i; 

83 

8046 

8)23 

10.3 

10. 3 

83 

8055 

8131 

15.5 

13,7 

83 

8057 

6) 32 

3.4 

1, / 

83 

8057 

8133 

.0 

i . 7 

83 

8058 

8134 

1.7 

1.7 

83 

8058 

8134 

.0 

. 0 

83 

8059 

£335 

3 . 7 

1.7 

83 

8060 

8136 

1 . 7 

1. / 

83 

8061 

8137 

*» 

t • i 

1.7 

83 

8063 

8139 

3.4 

3.4 

83 

8066 

8141 

5.1 

3.4 

83 

80 70 

8143 

6.8 

2.4 

83 

8073 

8144 

3.1 

1. 7 

83 

8075 

8145 

3.4 

1 . 7 

83 

80 76 

8146 

1. 7 

1.7 

83 

CP7C 

81.48 

3.4 

3, 4 

83 

8080 

8150 

3.4 

3.4 

8? 

(OR'/ 

PI 

. 4 

\ 

83 

8084 

8155 

3. 4 

5.1 

83 

8087 

8158 

5.1 

5 • 1 

83 

8090 

8161 

5.1 

5.1 

83 

8094 

8165 

6.8 

6.8 

83 

8098 

C169 

6.8 

6.8 

83 

8103 

8174 

8.6 

£.6 

83 

810 7 

8178 

6.8 

6 . 8 

83 

81 IJ 

8183 

6.8 

8. 6 

83 

8114 

8187 

5.1 

6.8 

83 

83 17 

C191 

5.1 

6.8 

• 83 

G121 

8194 

6. 8 

3. 1 

83 

8124 

8198 

3.1 

6 . 8 

83 

8128 

8203 

6.8 

8. 6 

83 

8132 

8207 

6.8 

0.8 

83 

8137 

8212 

8.6 

8.6 

83 

8142 

8217 

8.6 

8.6 

83 

8146 

8222 

0.8 

8.6 

83 

8151 

8227 

8.6 

8.6 

S3 

8155 

8232 

6.8 

8.6 

83 

8160 

8236 

8.6 

6.8 

83 

8165 

8240 

8.6 

6.8 

83 

8170 

8245 

8.6 

8.6 

83 

S175 

8249 

8.6 

6.8 

83 

8180 

8253 

8.6 

6.8 

83 

8185 

8258 

8.6 

C.6 

83 

8190 

8262 

8.6 

6. C 

83 

8195 

8267 

8.6 

C.6 

83 

8200 

82 72 

8.6 

8.6 

83 

8206 

8278 

10.3 

10. 3 

83 

8212 

8284 

10.3 

10.3 

83 

8216 

8290 

10.3 

10.3 

83 

8225 

8297 

12.0 

1? .0 

83 

8231 

8303 

10.3 

10.3 




TIME 

R+ 

R- 

TOTAL 

r.+ 

B~ 

TOTAL 

ORF 

OLR 

SPEED-UF 


SEC* 

CUTS 

CRTS 

R Crt'lS 

CHTS 

CMTS 

B CWTS 

CUTS 

CUTS 



1966.6 

41 

5 

36 

231 

14 8 

03 

0237 

0310 

10. 3 

12.0 

1967.6 

41 

5 

36 

231 

148 

03 

8243 

8316 

10. 3 

10.3 

1968.7 

41 

5 

36 

231 

14 8 

83 

8249 

032 3 

10.3 

12.0 

1969.7 

41 

5 

36 

231 

148 

83 

8255 

03 30 

10.3 

12.0 

1970. 7 

41 

5 

36 

231 

148 

83 

0261 

8336 

10.3 

10.3 

1971.7 

41 

5 

36 

231 

14 8 

83 

0267 

8342 

10. 3 

20.3 

.19 77. f 

41 

5 

36 

231 

148 

83 

0273 

r.349 

.10.3 

12.0 

1973.8 

41 

5 

36 

231 

14 8 

83 

02 80 

0355 

12.0 

10. 3 

19 74. S 

41 

5 

36 

231 

148 

83 

82 86 

0362 

10.3 

12.-; 

1975.8 

41 

5 

36 

231 

14 8 

83 

8292 

0363 

10.3 

10.3 

19 76 . 9 

41 

5 

36 

231 

148 

83 

8299 

0375 

12.0 

J2.0 

1 9 7 7.9 

41 

5 

36 

231 

14 8 

83 

0304 

0381 

0,6 

10.3 

1978.9 

41 

5 

36 

231 

148 

S3 

£311 

8300 

3 2.0 

12.0 

1979.9 

41 

5 

36 

231 

148 

83 

0318 

8394 

12.0 

10.3 

1981.0 

41 

5 

36 

231 

148 

83 

0323 

0400 

o.c 

10 . 3 

1982.0 

41 

5 

36 

231 

148 

83 

0330 

0406 

12.0 

10.3 

1983.0 

41 

5 

36 

231 

148 

03 

0334 

0412 

6.8 

10.3 

1984.0 

41 

5 

36 

231 

148 

03 

833 7 

0415 

5. 1 

5.1 

1985.1 

41 

5 

36 

231 

146 

03 

0340 

0418 

5.1 

5.1 

1986.1 

41 

5 

36 

231 

148 

03 

034 3 

8421 

5. 1 

5.1 

1987.1 

41 

5 

30 

231 

148 

03 

0346 

8423 

5.1 

• A 

1388.1 

41 

5 

36 

231 

148 

03 

£350 

842 7 

(•.8 

6.0 

1989.1 

41 

5 

36 

231 

148 

83 

0353 

8430 

5.1 

5.1 

1990.2 

41 

5 

36 

231 

140 

03 

8357 

8434 

6.8 

6.0 

1991.2 

41 

5 

36 

231 

148 

83 

8361 

0438 

6.0 

6.6 

1992.2 

41 

5 

36 

231 

148 

83 

0306 

0442 

u . 6 

6.8 

1953.2 

42 

3 

37 

23.1 

148 

83 

0370 

0446 

6.P 

6.8 

1994.3 

42 

5 

3/ 


148 

l3 

8375 

^ * m m 

WH J X 

• 0 
• V* 

r F 
O • V 

1995.3 

42 

5 

37 

231 

148 

83 

8380 

8456 

8.6 

8.6 

1996.3 

42 

5 

37 

231 

148 

83 

0386 

84 6 2 

10.3 

10.3 

1997.3 

42 

5 

37 

231 

148 

63 

8391 

8467 

C.6 

8.6 

1998.4 

42 

5 

37 

231 

148 

83 

C396 

04 73 

8.6 

10. 3 

1999.4 

42 

5 

37 

231 

148 

83 

8401 

84 70 

0.0 

8.6 

2000.4 

42 

3 

37 

231 

14 8 

83 

8406 

0482 

6.6 

6.8 

2001.4 

42 

5 

37 

231 

148 

83 

0410 

8486 

6.8 

6.8 

2002.5 

42 

5 

37 

231 

14 8 

83 

6414 

8409 

6.0 

5.1 

2003.5 

42 

5 

37 

231 

148 

83 

0417 

8493 

5.1 

6.6 

2004.5 

42 

5 

37 

231 

14 8 

83 

8421 

8496 

6.8 

5.1 

2005.5 

42 

5 

37 

231 

148 

83 

8424 

8499 

5.1 

5.1 

2006.6 

42 

5 

37 

231 

148 

83 

8427 

8503 

5.1 

6.0 

2007.6 

42 

5 

37 

231 

148 

83 

0430 

8506 

5.1 

5.1 

2008.6 

42 

5 

37 

231 

148 

63 

8434 

8510 

6.8 

6.e 

2009.6 

42 

5 

37 

231 

148 

83 

0438 

8514 

6.8 

6.8 

2010. 6 

42 

5 

37 

231 

148 

83 

8442 

0516 

6. 8 

6.8 

2011.7 

42 

5 

37 

231 

148 

83 

8446 

0522 

6.8 

6.6 

2012.7 

42 

5 

37 

231 

148 

S3 

8451 

8526 

0.6 

C. 8 

2013.7 

42 

5 

37 

231 

148 

83 

0455 

8531 

C.8 

8.6 

2014.7 

42 

5 

37 

231 

148 

83 

8460 

0535 

8.6 

6.8 

2015.8 

42 

5 

37 

231 

148 

83 

8465 

8541 

6.6 

10.3 

2016. C 

42 

5 

37 

231 

148 

83 

6470 

8S4C 

0.6 

£.6 

2017.8 

42 

5 

37 

231 

148 

83 

8476 

8552 

10.3 

10.3 

2016. C 

42 

5 

37 

231 

148 

83 

8481 

8558 

8.6 

10. 3 

2019.9 

42 

5 

37 

231 

14C 

83 

0408 

8564 

12.0 

10.3 

2020.9 

42 

5 

37 

231 

148 

*83 

8494 

8571 

10.3 

12.0 

2021.9 

42 

5 

37 

231 

148 

03 

0500 

£577 

10.3 

10.3 

2022.9 

42 

5 

37 

231 

146 

83 

0506 

6583 

10.3 

10.3 

2024.0 

42 

5 

37 

231 

148 

03 

8511 

£569 

0.6 

10.3 

2025.0 

42 

5 

37 

231 

148 

03 

8517 

0594 

10.3 

8.6 

?026.0 

42 

5 

37 

231 

148 

83 

6523 

0600 

10.3 

10.3 

2027.0 

42 

5 

37 

231 

148 

63 

8529 

0606 

10.3 

10.3 


I 


* i 




TIHE 

R+ 

SEC' 

CUTS 

2028.0 

42 

2029.1 

42 

2030.1 

42 

2031.1 

42 

2032.1 

42 

2033.2 

42 

20 34.2 

42 

2035.2 

42 

2036.2 

42 

2037.3 

42 

203/.. 3 

43 

2039. 3 

43 

2040.3 

43 

2041.4 

4 3 

2041.4 

43 

.2 04 3.4 

43 

2044.4 

4 3 

2045.5 

43 

2046.5 

43 

2047.5 

43 

2048.5 

4 3 

2049.5 

43 

2050. C 

4 3 

2051.6 

43 

2052.6 

43 

2 n n . 6 

/r; 

2054.7 

43 

2055.7 

43 

2056.7 

.41 

2057.7 

43 

2058.8 

4 3 

2059.8 

43 

2060.8 

43 

2061.8 

43 

2062.9 

4 3 

2063.9 

43 

2064.9 

43 

2065.9 

4 3 

2007.0 

43 

2068.0 

43 


2069.0 

2070.0 

2071.0 

2072.1 

2073.1 

2074.1 

2075.1 
2Q1C»2 

2077.2 

2070.2 

2079.2 
20L0.3 

2051.3 

2002.3 

2063.3 

2004.4 

2005.4 

2086.4 

2007.4 

2088.5 


R- 

CNTS 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3 


43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

4 3 

4 3 

43 

43 

43 

43 

43 

43 

43 


TOTAL 
R CNTS 
37 
37 
37 
37 
37 
37 
37 
37 
37 

37 
30 

38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 


5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 


r.+ 

CNTS 
231 
231 
231 
231 
231 
2 31 
231 
231 
231 
231 
2 31 
231 
231 
2 31 
231 
231 
231 
231 
231 
231 
231 
231 
231 
231 


li- 
eu TS 
148 
14 3 
148 
14 8 
14 8 
148 
.14 8 
148 
148 
14 0 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
14 8 
148 
148 
148 


TOTAL 

onp 

CLR 

SFLED-RP 

STEED- 

B CNTS 

CNTS 

CNTS 

KM/l.R* 

KM/KR 

£3 

85 34 

8611 

8.6 

8« 6 

83 

S539 

8617 

8.6 

10.3 

83 

8544 

86 21 

8.6 

6, C 

83 

8548 

8626 

6.8 

8.6 

83 

8553 

8630 

1’ . 6 

6.8 

83 

8557 

86 34 

C . 8 

6.8 

83 

£562 

86 38 

8. 6 

6.8 

83 

8566 

£643 

6.C 

P.6 

S3 

P571 

So 4 8 

8,6 

u • 6 

S3 

8576 

SC 5 3 

i> . 6 

S* 6 


S3 

£3 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

S3 


38 

231 

140 

83 

38 

231 

148 

83 

38 

131 

i<»b 

u3 

38 

231 

14 8 

83 

38 

231 

143 

83 

38 

231 

14 8 

83 

38 

231 

148 

83 

38 

231 

14 8 

E3 

38 

231 

14 8 

83 

38 

251 

14 8 

£3 

38 

231 

148 

83 

38 

231 

148 

S3 

38 

231 

148 

83 

38 

231 

148 

83 

38 

231 

148 

C3 

38 

231 

148 

83 

38 

231 

146 

. 83 

38 

231 

148 

83 

38 

231 

148 

83 

38 

231 

146 

83 

38 

231 

146 

83 

38 

231 

14 8 

83 

38 

231 

148 

63 

38 

231 

148 

83 

38 

231 

148 

83 

38 

231 

148 

83 

38 

231 

148 

83 

38 

231 

148 

83 

36 

231 

140 

83 

38 

231 

148 

83 

38 

231 

148 

£3 

38 

231 

148 

C3 

38 

231 

148 

83 

38 

231 

148 

83 

38 

231 

148 

83 

38 

231 

14 8 

83 


35 82 
8588 
S594 
8600 
8606 


8705 

8707 

670C 

8709 

8710 

8711 
8711 
8711 
6711 
8711 
8711 
8711 
8711 
8711 


8659 
8665 
06 71 
06 78 
068 4 


10.3 
iU . 3 
10. 3 
10. 3 
iO. 3 


8783 

8784 

8786 

8787 
8789 
8789 
8789 
8789 
8789 
8789 
C789 
8789 
C789 
0789 


1.7 

3.4 

1.7 

1.7 

1.7 

1.7 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 


10.3 
10.3 
12.0 
10. J 


S612 

3689 

10.3 


£618 

8694 

.0.3 

;-i.c 

C623 

3099 

8.6 

C*6 

3628 

8703 

£ . 6 

6-6 

8633 

8708 

o . 0 

C • & 

66 57 

..712 

6.8 

6. C 

C641 

8717 

6.8 

0*0 

8645 

8721 

6.8 

6 • {# 

8649 

3725 

6.8 

C • D 

3653 

0729 

6.8 

6 • S 

0656 

£737 

,s.l 

i.l 

^ ^ ^ fS 

..it ilk* 

n ^ ^ 

r w 

f K 

W w V V 

£663 

3740 

V.x 

6.S 

8666 

8743 

5.1 

5.1 

8669 

J.745 

5.1 

3. A 

£671 

8748 

3.4 

5.1 

8673 

8751 

1.4 

5.1 

8675 

8753 

3.4 

3.4 

£6 7 7 

8755 

3.4 

3.4 

8679 

8757 

3.4 

3.4 

8682 

£760 

5.1 

5 . 1 

£684 

8702 

j . 4 

5 • 4 

L686 

8764 

1.4 

3.4 

8688 

8767 

1.4 

5.1 

8691 

£769 

5.1 

3*4 

8693 

87 71 

3.4 

3.4 

£696 

S773 

5.1 

3.4 

8698 

8775 

3.4 

3.4 

£700 

6777 

1.4 

3.4 

8703 

8779 

5.1 

3.4 

8704 

8781 

1.7 

3.4 


1 . 

3. 

1 . 

3* 


7 


I 


OOOOOOOOOX>^^’^<f 




iini: 

R+ 

R- 

TOTAL 

0+ 

0- 

si;r • 

CNT5 

CRTS 

R CRTS 

CRTS 

CRTS 

20C9. s 

43 

5 

38 

2 31 

lAO 

2090. 5 

43 

5 

38 

233 

lAO 

2093.3 

4 3 

5 

38 

2 31 

l/;8 

2092.3 

43 

5 

38 

231 

140 

2093.0 

4 3 

5 

38 

231 

J40 

2094.0 

4 3 

5 

38 

231 

14 0 

2093.0 

4 3 

5 

38 

231 

I4b 

2096.0 

43 

5 

38 

231 

148 

2097.7 

43 

5 

30 

231 

140 

2090. 7 

4 3 

5 

36 

231 

140 

2099.7 

43 

5 

30 

231 

140 

2100. 7 

43 

5 

30 

231 

146 

2101.6 

43 

5 

30 

2 31 

140 

210V.C 

43 

5 

30 

231 

146 

2103.0 

43 

5 

30 

231 

146 

2104.0 

43 

5 

30 

231 

140 

2105.9 

43 

5 

38 

231 

146 

21C6.9 

43 

5 

30 

231 

14 6 

2107.9 

43 

5 

30 

231 

140 

23 00.9 

43 

5 

36 

231 

146 

2109.9 

43 

5 

38 

231 

140 

2 3 3 3.0 

4 3 

5 

36 

231 

14 6 

2112.0 

43 

5 

38 

231 

140 

2313.0 

43 

5 

36 

231 

148 

2114.0 

43 

5 

38 

231 

148 

2115.1 

4 3 

3 

38 

231 

14 8 

2110. 1 

43 

5 

38 

231 

140 

2317,1 

4 3 

r 

30 

231 

140 

2110.1 

43 

5 

3b 

231 

14b 

2119.2 

43 

5 

38 

231 

148 

2320.2 

43 

5 

38 

231 

148 

2323.2 

43 

5 

38 

231 

148 

2122.2 

43 

5 

38 

231 

148 

2123.3 

43 

5 

38 

231 

148 

2124.3 

43 

5 

38 

231 

14 8 

2125.3 

43 

5 

38 

231 

148 

2 126. 3 

43 

5 

36 

231 

148 

2127.4 

43 

5 

38 

231 

148 

212C.4 

43 

5 

36 

231 

146 

2129.4 

43 

5 

38 

231 

148 

2130.4 

43 

5 

38 

231 

148 

2131.4 

43 

5 

38 

231 

148 

2132.5 

43 

5 

30 

231 

148 

2133.5 

43 

5 

38 

231* 

14C 

2134.5 

43 

5 

38 

231 

148 

2135.5 

43 

5 

38 

231 

146 

2136.6 

43 

5 

38 

231 

148 

2137.6 

43 

5 

38 

231 

148 

2136.C 

43 

5 

38 

231 

148 

2l39.4 

43 

5 

38 

231 

148 

2140. 7 

43 

5 

36 

231 

148 

2141.7 

43 

5 

38 

231 

146 

2142.7 

43 

5 

38 

231 

148 

2143. 7 

43 

5 

38 

231 

148 

2144. C 

43 

5 

38 

231 

148 

2145.6 

43 

5 

38 

231 

148 

2146.8 

43 

5 

38 

231 

148 

2147.6 

43 

5 

38 

231 

148 

2M8.9 

43 

5 

38 

231 

148 

- 149,9 

43 

5 

38 

231 

148 


TOTAL 
L CRTS 

OKF 

CRTS 

1>LR 
( '.’TS 

orORL'- 

RM/l.R 

HF .^pki:d 
v::/] 

. 0 

0 3 

0713 

0/09 

.0 

83 

0711 

0 709 

. 0 

.0 

83 

0711 

07 89 

.0 

» 0 

S3 

C711 

"7 89 

.0 

. 0 

83 

0711 

0/89 

. 0 

• 0 

03 

6711 

0 70 9 

.0 

!o 

0 3 

6711 

07 K9 

.0 

.0 

83 

0711 

8769 

.0 

. 0 

03 

0711 

0/09 

.0 

• 0 

63 

0711 

8 709 

.0 

, 0 

03 

0711 

1709 

.0 

. 0 

t3 

0 711 

C709 

.0 

. 0 

03 

6711 

J 7 89 

. u 


83 

0711 

0 769 

.0 

^ 

n 
• 'J 

63 

0711 

6709 

.u 

• 0 

03 

«71i 

0709 

. 0 

, 0 

03 

0711 

07 89 

.0 

• 0 

03 

0711 

0 7 6 9 

.0 

. 0 

03 

0711 

r.7 89 

.0 

. 0 

63 

0711 

0709 

.u 

• 0 

03 

0711 

.‘>7 39 

.0 

• 0 

83 

8711 

.'•71:9 

.0 

.0 

83 

0711 

i ;c9 

.0 

. 0 

03 

0711 

8769 

.0 

.0 

83 

0711 

6 709 

.0 

.0 

83 

0711 

6789 

.0 

.0 

83 

0711 

0709 

.0 

* 0 

03 

C711 

0 7 C 9 

.3 

.0 

03 

8711 

(: 7 t 9 

.u 

• 0 

03 

0711 

0789 

.0 

.0 

83 

0711 

07 89 

.0 

LRV -2 

83 

0711 

8789 

.0 

.0 

83 

0711 

0789 

.0 

.0 

83 

0711 

0789 

.0 

.0 

83 

0711 

0739 

.0 

.0 

63 

8711 

6789 

.0 

.0 

03 

0711 

0789 

.0 

.0 

83 

8711 

0709 

.0 

.0 

63 

8711 

0789 

.0 

.0 

03 

8711 

8709 

.0 

.0 

IL 

0711 

0789 

.0 

.0 

83 

0711 

G789 

.0 

• 0 

83 

8711 

6789 

.0 

• 0 

83 

0711 

8789 

.0 

.0 

83 

6711 

0789 

.0 

.0 

83 

€711 

8789 

.u 

• 0 

S3 

8711 . 

0769 

.0 

.0 

83 

8711 

0789 

.0 

.0 

83 

0711 

0769 

.0 

.0 

83 

8711 

8789 

.0 

.0 

83 

£711 

0789 

.0 

• 0 

83 

8711 

8789 

.0 

.0 

83 

8711 

8789 

.0 

• 0 

83 

8711 

£789 

.0 

• 0 

83 

8711 

b769 

.0 

• 0 

83 

8711 

8789 

.0 

• 0 

83 

0711 

87 £9 

.0 

• 0 

83 

8711 

8789 

.0 

• 0 

83 

8711 

£789 

.0 

• 0 

63 

8711 

8789 

.0 

•c 




TIMC 

R+ 

H- 

TOr/.L 

B+ 

8 - 

rOTAL 

ORF 

OCR 

SPEED- KF 

Sl’i.ED-L:: 

SEC* 

c:.'io 

C.'TS 

■R CUTS 

CKTS 

c:jts 

8 CUTS 

CNTS 

CUTS 

KM/i.R* 

KUi/l.R* 

2150.9 

43 

5 

3S 

231 

148 

83 

8711 

6 769 

• 0 

.0 

2151.9 

/ 3 

5 

3£ 

2 :;i 

J 48 

S3 

6711 

8789 

.0 

.0 

2152.9 

43 

5 

38 

n 

4b «/ JL 

148 

S3 

S7 11 

£7 89 

.0 

.0 

2154.0 

43 

5 

36 

231 

14 8 

83 

6711 

£7£S 

.0 

.0 

2155.0 

43 

5 

38 

231 

14S 

83 

8711 

£789 

.0 

.0 

2156.0 

4 3 

5 

38 

231 

14 C 

83 

6711 

8 7 6 9 

.0 

.0 

2157.0 

43 

5 

38 

231 

148 

S3 

8711 

£7 89 

.0 

. u 

2158. 1 

43 

5 

38 

231 

14 8 

83 

C711 

6739 

.0 

.0 

2159. 1 

43 

5 

38 

2 31 

148 

S3 

8711 

£769 

.0 

.0 

2160.1 

43 

5 

38 

231 

14 6 

T3 

8711 

£769 

.0 

.0 

2161.1 

43 

5 

32 

2 31 

3 4 8 

83 

6711 

8789 

.0 

.0 

2162.2 

43 

5 

0 

V 2 

2 .' 1 

14 8 

83 

2711 

£789 

.0 

. u 

2163.2 

43 

5 

3b 

^31 

146 

£3 

6711 

8 7 89 

.0 

.0 

2164. 2 

4 3 

r 

38 

231 

14b 

£3 

£711 

£709 

.0 


2165.2 

43 

3 

3b 

23x 

148 

83 

8711 

C790 

.0 

. 7 

2166.3 

43 

5 

38 

231 

148 

S3 

871? 

8790 

^ • / 

.0 

2167.3 

43 

5 

38 

231 

148 

83 

871 3 

8791 

1.7 

1. 7 

2 I 60.3 

43 

5 

38 

231 

148 

83 

8715 

679 3 

3.4 

J. 4 

2169.3 

4 3 

5 

38 

231 

14 8 

83 

8716 

8794 

1.7 

1.7 

2170.4 

43 

5 

JO 

231 

14b 

83 

8718 

8796 

3.4 

3.4 

2171.4 

43 

5 

3c 

2:1 

14 8 

83 

8720 

8796 

3.4 

3.4 

2172.4 

43 

5 

38 

2 Jj 

148 

£3 

8722 

i 800 

3.4 

3.4 

2173.4 

43 

5 

38 

. 231 

14 6 

8-3 

8725 

8802 

5.1 

3.4 

2174.4 

4 3 

5 

38 

2 3.1 

148 

83 

872C 

3805 

5.1 

5.1 

2175.5 

43 

3 

38 

2 31 

14 8 

83 

8732 

8£09 

('•.8 

6. 6 

2176.5 

43 

5 

3 , 

231 

148 

83 

C7 36 

8812 

6.8 

1.1 

1 ^ f 

^ * 4 4 w 

/. ^ 
*r «« 

*. 

V* 

•i w 

>31 

1 /, f 

1 1 

f 1 /* Ti 

r. 0 1 1\ 

f. f, 

f. 

2170.5 

43 

5 

38 

23i 

Ub 

83 

8744 

8820 

6.8 

6.8 

2179.6 

4 3 

5 

38 

2 31 

14 8 

83 

C748 

8825 

6.8 

8.6 

2100.6 

43 

5 

38 

231 

148 

83 

8752 

882 9 

6.8 

6.8 

2101.6 

43 

5 

38 

231 

146 

83 

6756 

6333 

6.8 

6.8 

2162.6 

43 

3 

38 

231 

148 

83 

S761 

6837 

V . 6 

(1 . 8 

21E3.7 

43 

5 

38 

231 

148 

83 

8765 

8842 

6.8 

r.6 

21C4.7 

4 3 

5 

3b 

231 

148 

83 

8769 

8846 

0.8 

6. C 

21C5.7 

43 

5 

38 

231 

14 8 

€3 

8773 

£650 

c.s 

6.8 

2186.7 

43 

5 

38 

2 31 

148 

83 

8777 

8854 

(.8 

6 . £ 

2107.8 

4 3 

5 

38 

231 

146 

63 

8781 

£65 9 

6.8 

£.6 

2108.8 

43 

5 

38 

231 

148 

83 

8785 

8863 

6.8 

5.8 

2189.8 

43 

5 

36 

231 

148 

83 

8790 

8867 

•J.6 

( . 8 

2190.8 

43 

5 

38 

231 

148 

83 

8794 

£871 

6.8 

6.8 

2191.8 

44 

5 

39 

231 

148 

83 

8796 

£675 

6.8 

6.8 

2192.9 

44 

5 

39 

231 

14 6 

83 

8802 

SS79 

£.8 

6.8 

2193.9 

44 

5 

39 

231 

148 

63 

1606 

8883 

6.8 

6.8 

2194.9 

44 

5 

39 

231 

146 

83 

8810 

8867 

C.S 

6.8 

2195.9 

44 

5 

39 

231 

148 

83 

CC14 

6691 

6.8 

6.8 

2197. C 

44 

5 

39 

231 

148 

83 

£818 

8C95 

A. 8 

6.8 

2196.0 

44 

5 

39 

231 

148 

83 

682 2 

£899 

6.8 

6.8 

2199.0 

44 

5 

39 

231 

146 

83 

8826 

6903 

C.S 

6.8 

2200.0 

44 

5 

39 

231 

14 6 

83 

8830 

6907 

6.8 

6.8 

2201.1 

44 

5 

39 

231 

148 

83 

8834 

8911 

6.8 

6.8 

2202.1 

44 

5 

39 

231 

148 

S3 

8836 

8913 

6.8 

6.P 

2203.1 

44 

5 

39 

231 

148 

83 

C843 

3920 

8.6 

8.6 

2204.1 

44 

5 

39 

231 

148 

83 

8847 

8924 

c • 8 

6.8 

2205.2 

44 

5 

39 

231 

14C 

83 

8851 

8929 

6.8 

8.6 

2206.2 

44 

5 

39 

231 

148 

83 

8656 

G*»33 

8.6 

6.8 

2207.2 

44 

5 

39 

231 

146 

83 

8861 

8938 

8.6 

8.6 

2208.2 

44 

5 

39 

231 

148 

83 

8866 

8942 

8.6 

6.8 

2209.3 

44 

5 

39 

231 

148 

83 

8870 

8946 

c.e 

6.8 

221U.3 

• 44 

5 

39 

231 

148 

83 

CC75 

C950 

£ . 6 

6.8 

2211.3 

44 

5 

39 

231 

148 

83 


8954 

6.8 

6.8 
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R+ 

R- 
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SEC* 

C.,TS 

C .* X s 

K CfiTS 

CfiTfi 

Cfi’J.S 

rm,’^ 

4 4 

5 

39 

2 2>l 

148 

2213.3 

4 4 

5 

r.y 

231 

14 8 

221«.4 

4 4 

r. 

39 

231 

14fi 

221i..'! 

4 4 

5 

39 

231 

]40 

221C.4 

44 

5 

39 

231 

148 

2217.4 

4 4 

5 

3“ 

231 

148 

221£.1> 

44 

3 

39 

231 

148 

221;'. :• 

44 

3 

39 

231 

14 8 

2220.3 

4 4 

5 

39 

231 

148 

2221.: 

44 

5 

39 

231 

148 

2222.0 

44 

5 

39 

23J 

14G 

2223.6 

44 

5 

39 

231 

14 8 

122k. C 

4 4 

3 

39 

231 

14 J 

2223.6 

4 4 

5 

39 

231 

148 

2226.7 

4 4 

r 

J 

30 

231 

148 

irii .1 

44 

5 

39 

231 

148 

2220.7 

4 ». 

5 

39 

231 

148 


44 

5 

39 

231 

148 

2230. 0 

44 

5 

39 

231 

14 8 

2231.fi 

4 4 

.} 

39 

231 

148 

2232.fi 

44 

5 

39 

231 

148 

2233.fi 

4 4 

5 

39 

231 

148 

2234 .fi 

44 

5 

39 

231 

148 

2233.9 

44 

s 

39 

231 

148 

2236.9 

44 

5 

39 

231 

148 

2237.9 

43 

5 

40 

231 

148 

223C.9 

4 5 

5 

40 

231 

148 

2240.0 

45 

5 

40 

2 31 

148 

^ 4^ *V ^ 4 W 

kf ^ 


t A 

w 

•» n 9 

y i n 

2242.0 

45 

5 

40 

231 

148 

2243.0 

45 

3 

40 

231 

14 8 

2244.1 

45 

5 

40 

231 

148 

2243. J 

45 

3 

40 

231 

148 

2246 . 1 

45 

5 

40 

231 

148 

2247.1 

4 5 

5 

40 

231 

148 

2241.2 

4 5 

5 

40 

231 

14C 


45 

5 

40 

231 

148 

2250.2 

45 

5 

40 

231 

148 

2251.2 

45 

5 

40 

231 

148 

2252.3 

45 

3 

40 

231 

148 

2233.3 

45 

5 

40 

231 

148 

2254.3 

45 

5 

40 

231 

14 8 

2253.3 

45 

5 

40 

231 

148 

2256.3 

45 

5 

40 

231 

148 

2257.4 

45 

5 

40 

231 

148 

225C.4 

45 

5 

40 

231 

148 

2259.4 

45 

5 

40 

231 

148 

2260.4 

45 

5 

40 

231 

148 

2261.5 

45 

5 

40 

231 

148 

2262.5 

45 

5 

40 

231 

148 

2263.5 

45 

5 

40 

231 

148 

2264.5 

45 

5 

40 

231 

148 

2265.6 

45 

5 

40 

231 

149 

2266.6 

45 

5 

40 

231 

149 

2267.6 

45 

5 

40 

231 

149 

2268.6 

45 

5 

40 

231 

149 

2269.7 

4 5 

5 

40 

231 

149 

2270.7 

45 

5 

40 

231 

149 

2271.7 

45 

5 

4C 

231 

149 

2272.7 

45 

5 

40 

232 

149 


OTAI. 

ORF 
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SPEEU 

CUTS 

CUTS 

iUTS 
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!• ii/ 1. 

83 

SC83 

£9 59 

6.8 

8. 6 

83 

8808 

o')(,k 

w . 6 

8.6 

83 

£893 

89 69 

fi.C 

8 • 0 

83 

S89 7 

89 7 3 

6.8 

6.8 

83 

£901 

r.9 78 

6 « C 

£.6 

83 

8905 

8982 

C.8 

6 . 8 

fi3 

S909 

8980 

6.8 

() . o 

83 

£913 

8991 

0. 8 

8.6 

83 

£917 

£995 

6.8 

6, t 

£3 

8922 

9000 

8.6 

8.6 

83 

8926 

9004 

6.8 

6.8 

83 

89 31 

9009 

C.6 

£.£ 

83 

£9 35 

9013 

6.8 

6.8 

83 

8940 

90) 8 

8.6 

£.6 

83 

8345 

902 3 

8.6 

8.6 

83 

8951 

9029 

10. 3 

10.3 

83 

89 56 

90:>4 

8.6 

8.6 

83 

8962 

9040 

10.3 

10.3 

£3 

8968 

904C 

10.3 

10.3 

83 

8973 

9051 

8.6 

8. C 

83 

8979 

9057 

10. 3 

10.3 

83 

8985 

9063 

10.3 

10.3 

83 

8991 

9069 

10.3 

10.3 

83 

8997 

90 7 5 

10.3 

i « ■» . 3 

83 

9003 

9082 

10.3 

12,0 

83 

9010 

9080 

12,0 

10.3 

83 

9015 

9094 

8.6 

10.2 

83 

9021 

9099 

10, T 

8.6 

r *5 

n A “7 

^ w • 

n ^ A »: 

1/1 ^ 

1 /• '■ 

S3 

9031 

9109 

^V.l 

^ * 
U • t/ 

£3 

9036 

9114 

8.6 

C.6 

83 

9040 

9119 

6. 8 

8.6 

£3 

9043 

9122 

3.1 

5.1 

83 

9047 

9126 

6. 8 

C. C 

83 

9050 

9129 

5. 1 

5.1 

83 

9054 

9132 

6.8 

5.1 

S3 

8357 

91.5 

5. 1 

5.1 

£3 

9060 

9138 

5. 1 

5.1 

S3 

9064 

9141 

6.8 

5.1 

83 

9067 

9143 

5.1 

3.4 

83 

9071 

9147 

6.8 

6.8 

83 

9076 

9152 

8.6 

8.6 

83 

9081 

9156 

8.6 

6.3 

83 

9085 

9161 

0.8 

8.6 

£3 

9090 

9J67 

8.6 

1U.3 

83 

9096 

9172 

10.3 

8.6 

83 

9101 

9178 

£.6 

10.3 

83 

9106 

9184 

8.0 

10.3 

63 

9111 

9190 

8.6 

10.3 

€3 

9116 

9195 

6.6 

C.6 

83 

9121 

9200 

£.6 

8.6 

63 

9126 

9206 

8.6 

10.3 

82 

9131 

9212 

8.6 

10.3 

82 

9136 

9217 

8.6 

8.6 

€2 

9141 

9222 

C.6 

8.6 

02 

9145 

922 7 

6.8 

8. 6 

82 

9150 

9232 

8.6 

8.6 

82 

9154 

9236 

6.8 

6.8 

82 

9157 

9240 

5.1 

6.8 

83 

9162 

9245 

8.6 

8.6 
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K- 
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1- 
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CNTS 
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CUTS 

CUT .9 
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22 73.7 

45 

5 

40 

232 

1/^9 

83 

916 7 

9249 

C . 6 

6.8 

irtk.z 

45 

5 

40 

232 

i«9 

83 

'9172 

925 5 

8.6 

JO. 3 

2273.3 

4 5 

5 

40 

232 

149 

83 

'9177 

9259 

C.6 

6.8 

22U-.1 

45 

5 

40 

232 

14 9 

83 

91 SI 

9264 

6.8 

8.6 

2211. Z 

4 5 

5 

40 

232 

149 

83 

9186 

'92 69 

8.6 

8.6 

2273. i) 

45 

5 

40 

232 

14 9 

8.3 

9191 

92/3 

£ . 6 

6.8 

22 7 J . 9 

45 

5 

40 

232 

149 

S3 

•919 5 

:27 V. 

6.8 

8. 6 

22< -J. 9 

45 

5 

40 

232 

149 

63 

9199 

9282 

6.8 

6.8 

22C1.9 

45 

5 

40 

232 

149 

83 

9 204 

9287 

u . 6 

8.6 

22E3.0 

45 

5 

40 

2 32 

149 

83 

9209 

9292 

S.6 

8.6 

223/.. 0 

4 5 

5 

40 

232 

149 

83 

9214 

'yi'il 

S.6 

8. 6 

2233.0 

4 5 

5 

40 

232 

14 9 

83 

9220 

9 303 

10.3 

10.3 

22Cr- .0 

45 

r 

J 

40 

232 

14 9 

83 

9227 

9 308 

12.0 

8. 6 

2211.1 

4 5 

J 

40 

232 

149 

8 3 

9233 

)313 

10. 3 

S . 6 

22 £3.1 

45 

5 

40 

2 32 

14 9 

83 

'9 23 7 

93J 9 

6. C 

1'). 3 

2 2 C !> • 1 

4C. 

5 

41 

2 32 

149 

8 3 

924 3 

9 32 4 

10.3 

8.6 

2 2 90.1 

4C 

5 

41 

232 

149 

83 

9 248 

9 329 

8.6 

8.6 

2231 . 2 

46 

5 

41 

232 

149 

83 

9253 

9334 

S . 6 

8. 6 

2292.2 

4 6 

5 

41 

^ Z 

149 

83 

9 258 

9 340 

8.6 

10.3 

2293.2 

4C 

5 

41 

1 *. ^ 

145 

33 

9264 

9 34 5 

10.3 

8.6 

229 / 1.2 

46 

5 

41 

232 

149 

83 

9.269 

9350 

0.6 

8.6 

2295.2 

4 6 

5 

41 

232 

149 

83 

9274 

9356 

8.6 

■* fi y 
^ • .1 

2290.3 

46 

5 

41 

2 :?. 

14y 

83 

9279 

9 361 

8.6 

8 . C . 

2 22 7.3 

4 6 

5 

41 

232 

14 9 

83 

92 84 

9365 

8 . 6 

8.8 

229b. 3 

46 

5 

41 

.232 

14 9 

83 

92 89 

9 369 

L. 6 

6. 8 

2299.3 

46 

5 

41 

232 

149 

83 

929 3 

9373 

0.8 

6.8 

2 300. .'4 

46 

5 

41 

232 

149 

83 

9298 

9377 

8.6 

6.8 

2 301 .A 

46 

5 

41 

2 32 

149 

8 3 

9302 

9382 

C. 8 

8.6 

0 0 r\ / 
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A* 
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A A A 

V i' 

• Cl 
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Jt ^ ^ 

izlz'.l 

40 

5 

41 

232 

149 

83 

9312 

9 39 3 

3.6 

8.6 

2 3t-4.5 

46 

5 

41 

232 

149 

83 

9 318 

9398 

.10 . 3 

8.6 

2305.5 

4-6 

5 

41 

232 

140 

83 

9324 

9403 

10 . ? 

8.6 

2Hnc. 5 

46 

5 

41 

2 32 

149 

83 

9332 

9410 

13.7 

12.0 

2307.5 

46 

5 

41 

232 

149 

83 

9338 

9416 

10.3 

10.3 

2 30b. 6 

46 

5 

41 

232 

149 

83 

9343 

9421 

b.6 

8.6 

2309.6 

40 

5 

41 

232 

149 

63 

9348 

9426 

8.6 

G.6 

2310.6 

46 

5 

41 

232 

150 

82 

9 35 3 

9431 

8.6 

8.6 

2311.6 

46 

5 

41 

232 

150 

82 

9 35 8 

94 3 7 

0.6 

10.3 

2312.7 

40 

5 

41 

232 

150 

Z1 

9 362 

944 3 

6.8 

lo. 3 

2313. 7 

46 

5 

41 

2 32 

150 

'82 

9367 

944 7 

8.6 

6.8 

231A. 7 

46 

5 

41 

232 

150 

82 

9372 

9452 

8.6 

8. 6 

2 315. 7 

46 

5 

41 

232 

150 

82 

9376 

945 6 

6.3 

6. 8 

2316.7 

46 

5 

41 

232 

150 

82 

9380 

9460 

6.8 

6.8 

2317.8 

46 

5 

41 

232 

150 

82 

'9 384 

9465 

6.6 

8.6 

231C.C 

40 

5 

41 

2 32 

150 

82 

9389 

9469 

8.6 

6.8 

2319.8 

46. 

5 

41 

232 

150 

82 

9393 

9473 

6.8 

6.8 

2320. C 

46 

5 

41 

2 32 

150 

82 

9 39 8 

9478 

8.6 

8.6 

2321.9 

46 

5 

41 

232 

150 

82 

9403 

9483 

8.6 

8.0 

2322.9 

46 

5 

41 

232 

150 

82 

9408 

9487 

8.6 

C.C 

2323.9 

46 

5 

41 

232 

ISO 

82 

9413 

9492 

8.6 

8.6 

2324.9 

46 

5 

41 

232 

150 

82 

9417 

9495 

6.8 

5.1 

2326.0 

46 

5 

41 

232 

150 

82 

9421 

9499 

C.E 

«> . 8 

2327.0 

46 

5 

41 

233 

150 

63 

9424 

9502 

5.1 

5.1 

232C.0 

46 

5 

41 

233 

150 

83 

9428 

9505 

6.8 

5.1 

2329.0 

46 

5 

41 

233 

150 

83 

9432 

9508 

6.8 

5.1 

2330.1 

46 

5 

41 

233 

150 

83 

9436 

9512 

6. 8 

6.8 

2331.1 

46 

5 

41 

233 

150 

83 

9439 

9516 

5.1 

6.8 

2332.1 

46 

5 

41 

233 

150 

83 

9443 

9 520 

6.8 

6.8 

2333.1 

46 

5 

41 

233 

150 

83 

9446 

9525 

.5.1 

8.6 

2334.2 

46 

5 

41 

233 

150 

83 

9451 

9529 

8.6 
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46 

5 

41 

233 

150 

83 

945 7 

9533 

30.3 

6.6 

2336. 2 

46 

5 

41 

233 

151 

G 2 

94 62 

95 39 

6.6 

10. 3 

2 33 V . 2 

4 6 

5 

41 

2 33 

151 

82 

9467 

9 544 

6.6 

0.6 

233 E .2 

4 o 

5 

41 

233 

151 

82 

94/2 

9549 

6.6 

3.6 

2339.3 

46 

5 

41 

233 

151 

82 

94 78 

9555 

10.3 

10. 3 

2340.3 

46 

5 

41 

233 

151 

82 

9484 

9561 

10. 3 

10.3 

2 34 . 1.3 

46 

5 

41 

2.33 

151 

82 

9490 

9566 

10.3 

6.6 

2342.3 

4 6 

5 

41 

2 33 

151 

82 

949 5 

9572 

3. 6 

10 . 3 

2 34 3.4 

46 

5 

41 

233 

151 

82 

9500 

95 7 / 

6.6 

3.6 

2344.4 

46 

5 

41 

233 

151 

82 

9505 

9582 

8.6 

0.6 

2345.4 

4 0 

5 

41 

233 

151 

82 

9509 

958 7 

6.8 

8.6 

2346. 4 

46 

5 

41 

233 

151 

82 

9514 

9592 

6.6 

8.6 

2347.5 

4 6 

5 

41 

233 

151 

82 

9518 

959 7 

6.8 

8.6 

2 34 f , . .5 

47 

5 

42 

233 

151 

82 

952 3 

9601 

8.6 

6 . 8 

2349.5 

4 7 

5 

42 

233 

151 

82 

952 7 

9606 

6.8 

6.6 

2350.5 

47 

5 

42 

233 

151 

82 

9532 

9610 

8.6 

0. C 

2 3.51 .6 

47 

5 

42 

233 

151 

82 

95 36 

9613 

6.8 

5.1 

2352.6 

47 

5 

42 

233 

151 

82 

9540 

96 3 8 

c . r 

G.6 

2353.6 

47 

5 

42 

233 

151 

82 

9544 

962 3 

6. 8 

8 . 6 

2 354.6 

4 7 

5 

42 

233 

151 

82 

9549 

9628 

G . 6 

6.6 

2355.6 

4 7 

5 

42 

233 

151 

82 

9554 

9633 

6.6 

8.6 

2356.7 

4 7 

5 

42 

233 

151 

£2 

9559 

96 36 

3.6 

8.6 

-'» 357 . 7 

47 

5 

42 

233 

151 

82 

9564 

9 •> 4 4 

t .6 

30.3 

235 C . 7 

47 

5 

42 

233 

151 

82 

9570 

96.50 

10. 3 

10.3 

2359.7 

47 

5 

42 

233 

151 

82 

95 75 

9656 

6 . 6 

10.3 

2360 . S 

47 

5 

42 

233 

151 

82 

95 81 

9602 

10 . 3 

10.3 

2 361.8 

47 

5 

42 

233 

151 

82 

9586 

9666 

8.6 

10.3 

2362.8 

47 

5 

42 

.2 33 

351 

82 

9592 

96 7.3 

10.3 


2 J 03. 6 

4 / 

5 

nZ 
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2364.9 

47 

5 

til 

233 

151 

82 

9604 

9686 

12.0 

30.3 

2365.9 

47 

5 

t,l 

233 

131 

82 

9611 

9693 

32.0 

12.0 

2366.9 

47 

5 

til 

233 

151 

82 

9617 

9700 

iu . 3 

12.0 

2 36 7.9 

47 

5 

til 

233 

151 

82 

9624 

9 707 

12.0 

12.0 

236 C .0 

4 7 

5 

til 

233 

151 

82 

9631 

9714 

12.0 

12,0 

2370.0 

47 

5 

til 

233 

151 

82 

9638 

9721 

12.0 

12.0 

2371.0 

47 

5 

til 

233 

151 

82 

9645 

9728 

12.0 

12.0 

2372.0 

4 7 

5 

til 

233 

151 

82 

9652 

9735 

12.0 

12.0 

2373.1 

47 

5 

til 

233 

151 

62 

9659 

974 2 

12.0 

12.0 

2374.1 

47 

5 

til 

233 

151 

82 

9666 

9 749 

12.0 

12.0 

2375.1 

47 

5 

til 

233 

151 

62 

9672 

9756 

10.3 

12.0 

2376.1 

47 

5 

til 

233 

151 

82 

9678 

9 761 

10.3 

S .6 
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17111 

6.8 

0.0 

^ 404C.9 

77 

6 

71 

252 

179 

73 

16083 

17115 

5.1 

6.8 

W 4050.0 

77 

6 

71 

252 

179 

73 

16888 

17119 

0.6 

6.8 

4051.0 

77 

6 

71 

252 

179 

73 

16092 

17124 

6.8 

8.6 

4052.0 

77 

6 

71 

252 

179 

73 

16096 

17120 

6.8 

6.8 

1 4053.0 

77 

6 

71 

252 

179 

73 

16901 

17133 

8.6 

8.6 

i . 4054.1 

• 77 

6 

71 

252 

179 

73 

16906 

17138 

C.6 

8.6 






TIME 

K+ 

R- 

TOTAL 

6+ 

6- 

TOTAL 

ORF 

01, R 

6 PERM- nr 

SPELL 

SEC* 

CiViS 

CwTS 

H CiilS 

cm* 

C«TS 

1) CRTS 

CKTS 

(.«TS 

KM/i.R* 

i. M / ! . 

4055.1 

77 

6 

71 

252 

379 

73 

16911 

17144 

6.6 

1 C . 3 

4056.1 

77 

6 

71 

252 

179 

73 

.16916 

17149 

6.6 

6.6 

4057.1 

77 

6 

71 

252 

179 

73 

16921 

1/155 

6.6 

10.3 

405C.1 

77 

6 

71 

252 

179 

73 

16927 

17161 

10. 3 

10.3 

403'J.2 

77 

6 

71 

252 

179 

73 

16932 

1/166 

6.6 

8.0 

4060.2 

77 

6 

71 

252 

179 

73 

16937 

17172 

6.6 

10.3 

4061.2 

77 

6 

11 

252 

179 

73 

16943 

17176 

ID. 3 

C. 8 

4062.2 

77 

6 

71 

252 

179 

73 

16947 

37181 

0.6 

o • w 

4063.3 

77 

6 

71 

252 

179 

73 

16951 

17186 

() . 6 

C*6 

4064.3 

77 

6 

71 

252 

179 

73 

16955 

171.90 

0.8 

6, 

4065.3 

77 

6 

71 

252 

179 

73 

16960 

17195 

6.6 

0 . f 

4066.3 

77 

6 

71 

252 

179 

73 

16964 

1720J 

0.6 

£ • G 

4067.4 

77 

6 

71 

252 

179 

73 

16969 

1 .2 05 

6.6 

£ • 6 

4066.4 

77 

6 

71 

252 

179 

73 

16975 

17210 

I'i. 3 

£. f 

4069.4 

77 

6 

71 

252 

179 

73 

16980 

17235 

0.6 

£.0 

4070.4 

77 

6 

71 

252 

179 

73 

16985 

17220 

8.6 

C,6 

4071.5 

77 

0 

71 

252 

173 

73 

16990 

17225 

8.6 

S.6 

4072.5 

77 

6 

71 

252 

179 

73 

16995 

17229 

6.6 

r#. t 

4073.5 

77 

6 

71 

252 

179 

73 

16999 

172 34 

G. 6 


4074.5 

77 

6 

71 

252 

179 

73 

17004 

17236 

8.6 

0*0 

4075.5 

77 

6 

71 

252 

179 

73 

17003 

17243 

6.6 

£46 

40K .6 

77 

. 6 

71 

252 

179 

73 

17014 

3 724 7 

6.6 

C « 0 

4077.6 

7/ 

6 

71 

252 

179 

73 

17019 

37251 

8.6 

6.6 

4C78.6 

77 

6 

71 

252 

180 

72. 

17C24 

17256 

8.6 

6. 6 

4079.6 

77 

6 

71 

252 

80 

72 

1702S 

17262 

6.8 

10.3 

4060.7 

77 

6 

71 

252 

180 

72 

17032 

17260 

6.8 

6.6 

40f.l . 7 

77 

i> 

71 

252 

180 

72 

17037 

3.7273 

6 . 6 

8.6 

P ^ r' -1 

M • / 

-7 

# # 

r 

U 

/ A 

r 

^ ^ 

^ A 

WE o W 

^ o 
4 ^ 

^ t A » 7 



A <• 

4083. 7 

77 

6 

71 

252 

180 

72 

17046 

17261 

6.8 

V. « S# 

S.6 

4064. C 

77 

6 

71 

.252 

180 

72 

17051 

17.2 86 

6.6 

8.6 

4065.6 

77 

6 

71 

252 

180 

72 

1705r 

17291 

6.6 

6.6 

4066.6 

77 

6 

71 

252 

180 

72 

170C2 

17297 

10.3 

10.3 

40C7.C 

77 

6 

71 

252 

180 

72 

17067 

17302 

6.6 

f.6 

C.9 

77 

6 

71 

253 

181 

72 

i7071 

17306 

6.8 

6.8 

4069.9 

77 

6 

71 

254 

181 

73 

17075 

1/311 

6.8 

8.6 

4090.9 

77 

6 

71 

254 

lEl 

73 

17080 

17316 

6.6 

8.6 

4091.9 

77 

6 

71 

254 

181 

73 

17064 

17 320 

6.6 

6.8 

4093. 0 

76 

6 

72 

254 

181 

73 

1 7090 

1732.5 

10.3 

e,6 

4094.0 

78 

6 

72 

254 

181 

73 

17095 

17329 

6, 6 

6.8 

4095.0 

76 

6 

72 

254 

ICl 

73 

17100 

17334 

6.6 

r.le 

4096.0 

76 

6 

72 

254 

181 

73 

17105 

17339 

«.* • W 

8.6 

40S7.0 

76 

6 

72 

254 

181 

73 

17109 

17344 

6,6 

6.6 

4098. 1 

7 u 

6 

72 

254 

161 

73 

17115 

17349 

10.3 

8.6 

4099.1 

76 

6 

72 

254 

181 

73 

17120 

17354 

6.6 

C.C 

4100.1 

78 

6 

72 

254 

181 

73 

17126 

17359 

10.3 

8,6 

4101.1 

76 

G 

72 

254 

181 

73 

17132 

17 305 

10.3 

10.3 

4102.2 

76 

6 

72 

254 

181 

73 

17138 

17371 

10. 3 • 

10.3 

4103.2 

78 

C 

72 

254 

161 

73 

17143 

17370 

u • 6 

8.6 

4104.2 

76 

0 

72 

234 

181 

73 

17147 

17381 

6.8 

8.6 

4103.2 

76 

6 

72 

254 

1?1 

73 

17151 

1738C 

6.8 

8. 6 

41CC . 3 

76 

C 

72 

254 

181 

73 

17156 

17390 

6.6 

0 • c* 

4107.3 

76 

0 

72 

254 

181 

73 

17160 

17394 

0.8 

6. C 

4106. 3 

7 

0 

72 

254 

181 

73 

J71C5 

17398 

8 . C 

C.& 

4109.3 

78 

G 

72 

254 

181 

73 

17170 

17403 

6.C 

C.6 

4110. 4 

76 

C 

72 

254 

181 

73 

17175 

1 7401 

8.6 

StC 

4111.4 

76 

6 

72 

254 

181 

73 

17180 

17413 

8.6 


4112.4 

76 

6 

72 

254 

181 

73 

17185 

17418 

8.6 


4113.4 

76 

6 

72 

254 

181 

73 

17190 

1/42 3 

6.6 

C.6 

4114.5 

76 

6 

72 

254 

163 

73 

17195 

17428 

8.C 


4115.5 

78 

6 

72 

254 

181 

73 

1720U 

17432 

u . 6 

C.C 











s 


f? 

I 




Tiin. V’.+ K- 

AUC.:> 71 O' 

4117.:> 71 6 

411f.5 7C 6 

4119. 6 7i C 

4120.0 7C 0 

41 21.0 7C 

4122.0 70 C 

4123.7 70 0 

4124.7 7f. 0 

4123.7 7C 0 

412C.7 7o 0 

4127. C 70 6 

4120.0 7ij 0 

4129.0 70 6 

413C.L 70 0 

4131.1 70 6 

4132.1 70 C 

’4133. 1 70 6 

4134.1 70 0 

41 30.0 70 0 

4137.3 70 0 

4130.0 70 0 

4139.0 70 0 

4143.0 70 0 

4141.1 71 0 

4142. J 70 0 

4143.1 70 6 

4144.) 70 

4l4r>. 2 70 0 

4 1. 46. 2 70 6 

4147.2 70 6 

4140.2 Vi 6 

4149.3 79 6 

4150.3 79 C 

4151.3 79 6 

4152.3 79 6 

4133.4 79 0 

4154.4 79 6 

4155.4 79 6 

4156.4 7v 6 

4157.4 79 6 

4150.5 79 C) 

415V.5 79 6 

4160.5 79 6 

4161.5 79 6 

4162.0 79 6 

4163.6 79 6 

4164.6 79 6 

4165.0 79 6 

4166.7 79 6 

4167.7 79 6 

41CC.7 79 6 

4169.7 79 6 

4170.8 79 6 

4171.8 79 6 

4172. C 79 6 

4173. G 79 6 

4174.9 79 C 

4175.9 79 6 

4176.9 -79 6 


TOTAE 

8+ 

li- 

TOTAL 

R CR'iS 

CRTS CRTS 

3 CRTS 

72 

254 

182 

72 

72 

255 

182 

73 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

253 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

235 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

72 

2S5 

183 

72 

72 

2j5 

183 

72 

72 

255 

183 

72 

72 

■ 255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

7 7 

r”>s 

1 8 % 

7? 

72 

255 

183 

72 

72 

255 

183 

72 

72 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

2.55 

183 

72 

73 

255 

183 

72 

73 

255 

183 

• 72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

1C3 

72 

73 

255 

183 

72 

73 

255 

183 

7 ^ 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 

73 

255 

183 

72 


(jRF Ol.R :>l’Ei:)J-RF 8PELU-1 

CRTS CRTS l . n /! R * r . II / l . R * 

6.8 C.C 

6.8 5.1 

6.8 C .8 

6.8 6.8 

6.8 10.3 

0.6 6.8 

6.8 10.3 

0.6 6.0 

6.8 8.6 

C.S 8.6 

3.6 c.r 

t > . 8 10.3 

8.6 ( . 8 

0.6 8.6 

8.6 10.3 

10.3 O.C 

0.6 10.3 

10.3 C. 

8.6 0 . 

6.8 8 . 

0.6 6 • 

6.8 10 . 

6.6 6 . 

0.8 8 . 

8.6 6 . 

6.8 10 . 

10.3 C . 

»' ’ . 

10 l 3 io .3 

8.6 10 . 3 

10.3 8.6 

8.6 10 • 3 

8.6 S . 6 

0.6 £• 6 

6.8 8.6 

6.8 8.6 

8.6 6.8 

6.8 8.6 

10.3 8.6 

0.6 6.6 

0.8 6.8 

5.1 5.1 

6.8 5.1 

3.1 C.fc 

6.8 6.8 

C » 6 C • 6 

0.6 8.6 

C .8 8.6 

8.6 10.3 

8.6 8.6 

8.6 10.3 

L .6 8.6 

10.3 10.3 

8.6 10.3 

8.6 8.6 

8.6 10.3 

8.6 8.6 

8.6 10.3 

8.6 6.8 

8.6 8.6 


17204 17437 

1720o 17440 

17212 17444 

17216 17448 

17220 17434 

17225 17458 

17229 17464 

17234 17408 

17238 37473 

17242 17478 

17247 17482 

17251 174J8 

17256 17492 

17261 17497 

17266 17503 

17272 17508 

17277 17514 

17283 17518 

172 88 17 5/. 3 

17292 17528 

17297 17532 

17301 17538 

17305 17542 

17309 17547 

17314 17551 

17338 17557 

17324 175C2 

1 7 " 9 i 1 7 ? 

17335 17574 

17340 17580 

17346 17585 

17351 17591 

17356 17596 

17361 17601 
17365 17606 

17369 17611 

17374 17615 

17378 17620 

17384 17625 

17389 17629 

17393 17633 

17396 17636 

17400 17639 

17403 17643 

17407 17647 

17412 17652 

17417 17657 

17421 17662 

17420 17668 

17431 17673 

17436 17679 

17441 17684 

17447 17690 

17452 17696 

17A57 17701 

17462 17707 

17467 17712 

17472 17718 

17477 17722 

17462 17727 






7 - 


o o vO o CO cn o 



& 


TIIIE 

R+ 

R- 

TOTAL 

IJ+ 

h- 

TOTAL 

ORF 

OLR 

SPEi:U-UF 

SFIiLJJ 


c::t5; 

CisT:i 

R CNTS 

ONTS 

CKTS 

C CKT8 

CUTS 

CUTS 

IsU/I.R* 

iwM/i. 

4177.9 

79 

6 

73 

255 

183 

72 

17487 

3 7735 

8 . 6 

10 . 3 

4i7f-:.9 

79 

6 

73 

255 

183 

72 

17492 

17738 

8.6 

8.6 

4J tO.O 

79 

6 

73 

255 

183 

72 

174 9 7 

17 743 

8.6 

8.6 

41C1.0 

79 

6 

73 

255 

183 

72 

17502 

3 7749 

8.6 

10, 3 

4i{;2.0 

79 

6 

73 

255 

183 

72 

17507 

17754 

.6 

8.6 

41S3.0 

79 

6 

73 

255 

183 

72 

17512 

3 7760 

8,6 

10.3 

41C4.1 

79 

6 

73 

255 

183 

72 

17517 

3 7766 

8.6 

10. 3 

41C5.1 

79 

6 

73 

255 

184 

71 

1752 3 

1 7 7 71 

10. 3 

8.6 

4 it;c. 1 

79 

6 

73 

255 

384 

n 

17529 

1 777 7 

10. 3 

10.3 

41C7.1 

79 

6 

73 

255 

184 

71 

17534 

3 7783 

8.6 

10.3 

41Cil;.2 

7 9 

6 

7 3 

255 

184 

71 

17540 

1 7787 

10.3 

O.C 

4 1 f 9 . 2 

79 

6 

73 

255 

184 

71 

17545 

3 7793 

8.6 

10.3 

419;). 2 

79 

6 

73 

255 

184 

71 

17550 

17798 

8.6 

8.6 

4191.2 

79 

6 

73 

255 

184 

71 

17555 

178u3 

C.6 

8.6 

4192.3 

79 

6 

73 

255 

1G5 

70 

17550 

3 7808 

8.6 

8.6 

4193. 3 

79 

6 

73 

255 

185 

70 

17565 

17813 

C.6 

8.6 

4394.3 

79 

6 

73 

255 

185 

70 

3 7569 

3 7819 

6 . 8 

10.3 

4193.3 

79 

6 

73 

255 

185 

70 

17574 

17 824 

c . 6 

8.6 

419C.4 

79 

6 

73 

255 

185 

70 

175 78 

3 782 8 

6.8 

C. 8 

4197.4 

79 

6 

73 

255 

185 

70 

175 82 

17832 

G.fc 

6.8 

41SC.4 

79 

6 

73 

255 

185 

70 

17586 

i;C56 

•5.8 

6.8 

4199.4 

79 

6 

73 

255 

185 

70 

17591 

i: 341 

8.6 

C.6 

42C0.4 

•7 9 

6 

73 

255 

185 

70 

17597 

17 845 

10.3 

C. C 

4201.3 

7 3 

6 

73 

256 

1G5 

71 

17601 

17850 

'' ?> 

• o 

8.6 

42 0^ . l> 

79 

C 

>3 

256 

185 

71 

17606 

1 7855 

*j * C 

£.6 

4 203.3 

79 

C 

73 

256 

185 

71 

17611 

1/861 

8.6 

10.3 

4 2''.'. .3 

79 

6 

73 

256 

185 

71 

1 763 6 

3 7.366 

.■ .6 

.3 . 6 

/ • 1 . . 

V '• 

f 

•» 'j 


o t. 

7 1 

n "7 '1 1 

1 -? •» 
# W 4 

• • r 

1 r» ^ 

4;:oo!o 

79 

C 

73 

256 

185 

n 

17626 

3 7C7C 

• 6 

in! 3 

4 20 7 . G 

7 ./' 

6 

•73 

256 

186 

70 

17632 

17 883 

10.3 

i' . 6 

4202.0 

7 9 

C 

73 

256 

186 

70 

17637 

17889 

w . 6 

10.3 

4 2 (! 9 . 7 

7 9 

6 

73 

256 

ICC 

70 

3 7642 

17893 

. 6 

C.8 

421^.7 

7^ 

6 

73 

256 

186 

70 

1764G 

17898 

6.C 

8.6 

4211. 7 

7 9 

C 

73 

256 

2 86 

70 

17650 

3 7903 

O.C 

8,6 

4 .* X .. . / 

7 9 

6 

73 

256 

186 

70 

17655 

17907 

V.6 

6. 8 

4x13. u 

7 -I 

6 

73 

256 

186 

70 

17659 

17910 

6.8 

5.1 

2 1 4 . i) 

79 

6 

73 

256 

186 

70 

176' 3 

17915 

6.8 

8.6 

4213. C 

79 

6 

73 

256 

186 

70 

176' 

3 7920 

6.8 

8.6 

4216.: 

79 

C 

73 

256 

1S6 

70 

176 

17925 

.'..6 

8.6 

4217.9 

79 

6 

73 

256 

186 

70 

176V / 

17930 

8.6 

C.G 

421L.9 

79 

6 

73 

256 

186 

70 

17682 

1 7936 

8.6 

10.3 

4219.9 

79 

6 

73 

256 

186 

70 

176 87 

17941 

8.6 

8.6 

4220.9 

79 

6 

73 

256. 

1C6 

70 

17692 

17947 

C.6 

10.3 

4221.9 

79 

6 

73 

256 

186 

70 

17697 

3 7952 

8.6 

C.6 

4223.0 

79 

C 

73 

256 

186 

70 

17702 

17957 

8.6 

G.6 

4224.0 

79 

6 

73 

256 

IC6 

70 

17707 

17962 

8.6 

8.6 

4225.0 

79 

6 

73 

256 

186 

70 

17712 

17960 

C.6 

10.3 

4226.0 

79 

6 

73 

256 

186 

70 

17717 

17972 

8.6 

6.8 

4227.1 

79 

6 

73 

256 

186 

70 

17721 

17977 

6.8 

8.6 

422£.l 

79 

6 

73 

256 

186 

70 

17726 

17981 

8.6 

6.C 

4229.1 

79 

6 

73 

256 

186 

70 

17731 

17986 

8.6 

C* 6 

4x30.1 

79 

6 

73 

256 

186 

70 

17735 

17992 

c.e 

10.3 

4231.2 

79 

6 

73 

256 

186 

70 

17740 

1799 7 

8.6 

C.C 

4232.2 

79 

6 

73 

256 

186 

70 

17744 

ICO 02 

6.8 

C.6 

4233.2 

79 

6 

73 

256 

186 

70 

3 7749 

18007 

8.6 

S.6 

4234.2 

79 

6 

73 

256 

166 

70 

17753 

18011 

C.S 

6.8 

4235. 3 

79 

6 

73 

256 

186 

70 

17757 

18015 

6.8 

6.6 

423C.3 

79 

C 

73 

256 

186 

70 

17762 

18020 

C.6 

P.6 

4237.3 

79 

6 

73 

256 

186 

70 

17766 

18025 

6.8 

8.6 

4236.3 

79 

6 

73 

256 

186 

70 

17771 

18030 

8.6 

8.6 





ri-. |- *6 ^ - _3j- . ^ ^ 


TI1*.L 

U+ 

R- 

TOTAL 

i>+ 

B- 

TOTAL 

ORF 

OLR 

8pei:d-kf 

SI’LL 8- 

SLC* 

CKTS 


K CA'TS 

CNT6 

CUTS 

1) CKTS 

CRTS 

CRTS 

uM/i.R* 

kIJ/LU 

4239.3 

79 

6 

73 

256 

186 

70 

17777 

180 36 

10.3 

10.3 

4240.4 

79 

6 

73 

256 

186 

70 

177C2 

18041 

L . 6 

8.6 

4241.4 

79 

6 

73 

256 

186 

70 

17787 

18046 

'{> . 6 

8.0 

4242.4 

79 

6 

73 

256 

186 

70 

17791 

18050 

C.8 

6.8 

4243.4 

79 

6 

73 

256 

186 

70 

17796 

18055 

8.6 

8.6 

4244.5 

79 

6 

73 

256 

186 

70 

17800 

18059 

6.8 

6. 8 

4245.5 

79 

6 

73 

256 

186 

70 

17805 

18064 

8.6 

8.6 

4246.5 

79 

6 

73 

256 

186 

70 

17810 

18069 

8.6 

8.0 

ii?A7.5 

79 

6 

73 

256 

186 

70 

3 7815 

180 74 

8.6 

3.6 

424L. 6 

79 

6 

73 

256 

186 

70 

17S19 

1C078 

6.8 

6 . 8 


79 

6 

73 

256 

187 

69 

17823 

18082 

6.8 

0. 8 

4250.6 

79 

6 

73 

256 

187 

69 

17827 

180 86 

0.8 

•5 . 1 

4 2 5,1. u 

79 

6 

73 

256 

187 

69 

17830 

18090 

5.1 

6. 8 

4252.7 

79 

6 

73 

256 

187 

69 

1 7834 

18094 

6.8 

6.0 

4253.7 

79 

6 

73 

250 

187 . 

69 

17837 

18097 

5.1 

5,1 

4254.7 

79 

6 

73 

256 

187 

69 

17841 

ICIOI 

6.8 

6,8 


79 

6 

73 

256 

187 

69 

17845 

10105 

6.3 

6.8 

.4256.6 

79 

6 

73 

256 

187 

69 

17849 

18109 

6.8 

6 . 8 

4257. f 

79 

6 

73 

256 

187 

69 

17853 

18113 

6.8 

6.8 

4256. C 

79 

6 

73 

256 

187 

69 

17857 

18117 

6.8 

(■ '< 

4259.6 

79 

6 

73 

256 

187 

69 

17860 

1C121 

5.1 

6 • b 

4260. 8 

79 

6 

73 

256 

187 

69 

17864 

1M25 

6.8 

6.8 

4261.9 

79 

6 

73 

256 

187 

69 

17868 

1812 8 

6 . 8 

5.1 

4262.9 

79 

6 

73 

256 

187 

69 

17872 

18133 

C.S 

3.6 

4263.9 

79 

6 

73 

256 

187 

69 

17876 

18138 

6.8 

3 . 6 

4264.9 

79 

6 

73 

256 

187 

69 

17880 

18142 

6.8 

C.8 

4266.0 

79 

6 

73 

256 

187 

69 

17883 

18146 

5.1 

6.8 

/. 'j « : •? M 

-><> 

f 

(s 

W 

73 


1 P'7 

r. Q 

] 7 R n 7 

1 P.1 <10 

. p 

A 8 

4268.0 

79 

6 

73 

256 

1b7 

69 

I789i 

18155 

Ls 

8.6 

4269.0 

79 

6 

• 73 

256 

187 

69 

17896 

18160 

8.6 

r.o 

4270.1 

79 

6 

73 

256 

187 

69 

17900 

18166 

6.8 

10.3 

4271.1 

79 

6 

73 

256 

187 

69 

17904 

18169 

6.8 

3.1 

4272.1 

79 

6 

73 

256 

187 

69 

17909 

18173 

C.6 

C . 3 

4273.1 

79 

6 

73 

256 

187 

69 

17913 

18177 

6.8 

e.c 

4274.2 

79 

6 

73 

256 

187 

69 

17917 

18180 

6.8 

5. 1 

4275.2 

79 

6 

73 

256 

187 

69 

17921 

18184 

6.8 

6.8 

4276. 2 

79 

6 

73 

256 

187 

69 

17925 

18187 

6.8 

• 5 . 1 

4277.2 

79 

6 

73 

256 

187 

69 

17928 

18190 

5.1 

5.1 

4276.3 

79 

6 

73 

256 

187 

69 

17932 

18194 

6.8 

6.8 

4279.3 

79 

6 

73 

256 

187 

69 

17935 

18198 

5.1 

6.8 

4280.3 

79 

6 

73 

257 

187 

70 

17? >9 

16202 

6.8 

6.8 

4261.3 

79 

6 

73 

257 

1C7 

70 

ir943 

182U6 

6.8 

6.8 

4282.3 

79 

6 

73 

257. 

187 

• 70 

17947 

1C210 

6.8 

6.8 

4283. 4 

79 

6 

73 

257 

107 

70 

1791 

18214 

6.8 

6.8 

4284.4 

79 

6 

73 

257 

187 

70 

17955 

18218 

6.8 

6.8 

4285.4 

79 

6 

73 

257 

187 

70 

17958 

18223 

5.1 

8.6 

4286.4 

79 

6 

73 

257 

187 

70 

17961 

- 18226 

5.1 

5.1 

4267.5 

79 

6 

73 

257 

187 

70 

17964 

18230 

5.1 

6.8 

4268.5 

79 

6 

73 

257 

107 

70 

17968 

18235 

6.8 

8.6 

4269.5 

79 

6 

73 

257 

187 

70 

17971 

18238 

5.1 

5.1 

4290.5 

79 

6 

73 

257 

107 

70 

17975 

18243 

6.8 

8.6 

4291.6 

79 

6 

73 

257 

187 

70 

17979 

1824 7 

6.8 

6.8 

4292.6 

79 

6 

73 

257 

187 

70 

17984 

10252 

0.6 

8.6 

4293.6 

79 

6 

73 

257 

187 

70 

17988 

18257 

6. 8 

C.6 

4294.6 

79 

6 

73 

257 

187 

70 

17993 

18262 

8.6 

P.6 

4295. 7 

79 

6 

73 

257 

187 

70 

17998 

18268 

C.6 

10.3 

4296.7 

80 

6 

74 

257 

187 

70 

18003 

18273 

8.6 

8.6 

4297. 7 

80 

6 

74 

257 

187 

70 

18009 

18279 

10.3 

10.3 

4298. 7 

80 

6 

74 

257 

187 

70 

18014 

18284 

8.6 

8.6 

4299.0 

SO 

6 

74 

257 

187 

70 

18020 

18290 

10.3 

10.3 







4 


TlMIi 

n+ 

R- 

T0T.4L 

ii+ 

n- 

SEC* C 

ir*s ( 

c:;is 

K CRTS 

CWTS CRTS 

4 300. r. 

CO 

6 - 

74 

257 

187 

'•301. o 

80 

6 

74 

257 

187 

4302. 0 

80 

6 

74 

257 

187 

4303. C 

80 

6 

74 

257 

187 

4304.3 

£0 

6 

74 

257 

187 

430S.3 

£0 

6 

74 

257 

187 

4 306 . 9 

80 

6 

74 

257 

187 

4307.9 

80 

6 

74 

257 

187 

4309.0 

£0 

6 

74 

257 

1C7 

4310.0 

80 

6 

74 

257 

187 

4311.0 

CJ 

0 

74 

257 

187 

4312.0 

£0 

6 

74 

257 

137 

4313.1 

4314.1 

CO 

80 

6 

6 

74 

74 

257 

257 

187 

187 

4313.1 

cc 

6 

74 

25 7 

ir.7 

4316. 1 

80 

6 

74 

257 

187 

4317.2 

80 

6 

74 

257 

1G7 

•431U.2 

£0 

6 

74 

257 

1C7 

4319.2 

£0 

6 

74 

25 7 

187 

4 32-3.2 

cc 

6 

74 

257 

187 

4321.2 

GO 

6 

74 

25 7 

187 

4322.3 

80 

6 

74 

25 7 

187 

4323. 3 

80 

6 

74 

257 

187 

4324 .3 

CO 

6 

74 

257 

187 

4325.3 

80 

6 

74 

257 

1C7 

432C. 4 

LO 

6 

74 

257 

1C7 

• 4327.4 

80 

6 

74 

257 

187 

432C.4 

80 

6 

74 

257 

1C7 

4329.4 

£U 

b 

/4 

25 7 

187 

4330.5 

80 

6 

74 

257 

187 

4331,5 

80 

6 

74 

257 

1C7 

4532.5 

60 

6 

74 

257 

187 

4333.5 

80 

6 

74 

257 

187 

4334.6 

8U 

6 

74 

257 

187 

4335.6 

81 

6 

75 

257 

187 

4336.6 

81 

6 

75 

257 

187 

4337.6 

Cl 

6 

75 

257 

1C7 

A33&.7 

81 

6 

75 

257 

187 

4339.7 

81 

6 

75 

237 

187 

4340.7 

€1 

6 

75 

257 

187 

4341.7 

81 

6 

75 

257 

187 

4342.7 

£1 

6 

75 

257 

187 

4343. C 

Cl 

6 

75 

257 

187 

4344.6 

81 

6 

75 

257 

187 

4345.8 

Cl 

6 

75 

257 

187 

4346.8 

81 

6 

75 

257 

187 

4347.9 

01 

6 

75 

257 

187 

4348.9 

81 

6 

75 

257 

187 

4349.9 

Cl 

6 

75 

257 

187 

4350.9 

Cl 

6 

75 

257 

187 

4352.3 

Cl 

6 

75 

257 

187 

435?. 0 

Cl 

6 

75 

257 

187 

4354.0 

81 

6 

75 

257 

187 

4355.0 

Cl 

6 

75 

257 

187 

4356.x 

81 

6 

75 

257 

187 

4357. 1 

Cl 

6 

75 

257 

187 

4358.1 

Cl 

6 

75 

257 

187 

4359.1 

Cl 

6 

75 

257 

187 

4360.2 

81 

6 

75 

257 

187 

4361.2 

. 81 

6 

75 

257 

187 


TOTAL 

ORF 

OLR ! 

5PEKD-HF 

SPEED-:. 

C CRTS 

CRTS 

CUTS 

KM/l.R* 

iwI/D K* 

70 

1C025 

18295 

8.6 

8.6 

VO 

18031 

18302 

10.3 

12.0 

70 

18037 

18307 

10.3 

£.6 

70 

18044 

18313 

12.0 

10.3 

70 

18050 

18319 

10.3 

xO , 3 

70 

18057 

13325 

12.0 

10. 3 

70 

18064 

1S331 

12.0 

10.3 

70 

1C070 

18337 

10.3 

10. 3 

70 

18077 

10342 

12.0 

10.3 

70 

18085 

18350 

13. 7 

12 . 0 

70 

18091 

1S357 

10. 3 

i:.o 

70 

18097 

18304 

JO. 3 

l.i . 9 

70 

18102 

183 70 

8.6 

10 . 3 

70 

18109 

183 76 

12.0 

1 » • ^ 
. 4 . W • «/ 

70 

1S115 

183G2 

10.3 

1C, . 3 

70 

1C121 

18388 

10.3 

1C. ; 

70 

18127 

1839 4 

10.3 

10.3 

70 

18133 • 

18400 

10.3 

in 

• .J 

70 

1C140 

18407 

12.0 

12.0 

70 

18146 

18413 

10,3 

i-9. 3 

70 

18152 

18419 

10. 3 

10. 3 

. 70 

18158 

18424 

10.3 

C. 6 

70 

18163 

18429 

8.6 

c • 6 

70 

1C16S 

18434 

8.6 

S.6 

70 

18173 

10438 

8,6 

c.t 

70 

18177 

33442 

0.8 

6.1 

70 

iClCx 

1844C 

6.8 

‘6.8 

70 

1C183 

18450 

w • w 

C. t 

70 

10 189 

18454 

6.8 

b. 8 

70 

18193 

18458 

6.8 

6.8 

70 

18197 

18461 

0.8 

5.1 

70 

18200 

18465 

3.1 

C . 8 

70 

1C204 

18469 

6.8 

6. 8 

70 

18207 

1S473 

5.1 

6.8 

70 

18210 

18476 

5.1 

5.1 

70 

18213 

18480 

5.1 

6.8 

70 

18216 

184C3 

5.1 

5.1 

70 

18219 

18480 

5.1 

5.1 

. 70 

18222 

18489 

5.1 

5.1 

70 

18225 

18492 

5.1 

5.1 

70 

18227 

18495 

3.4 

5. 1 

70 

18229 

1C498 

3.4 

5.1 

70 

18231 

1C500 

3.4 

3.4 

70 

18233 

18503 

3.4 

5.1 

70 

18235 

18505 

3.4 

3.4 

70 

18237 

18507 

3.4 

3.4 

70 

18238 

18509 

1.7 

3.4 

70 

18240 

18511 

3.4 

3.4 

70 

1C242 

18514 

3.4 

5.1 

70 

1C245 

1C517 

5.1 

5.1 

70 

18247 

1C520 

3.4 

5. 1 

70 

18249 

18523 

3.4 

5.1 

70 

18251 

18526 

3.4 

5.1 

70 

16253 

18529 

3.4 

5.1 

70 

18255 

18531 

3.4 

3.4 

70 

10255 

1CS33 

.0 

3.4 

70 

18255 

18533 

.0 

.0 

70 

18255 

18533 

.0 

.0 

70 

18255 

18533 

.0 

.0 

70 

18255 

16533 

.0 

.0 



11+ 

K- 

TOTAL 

C+ 

B- 

TOTAL 

ORF 

OLR 



slc* 

C6T6 

CC'TS 

n CLTS 

Cl.TS 

Cl.'TS 

B cnis 

CL’TS 

CMTS 

UM/i.ll* 

Ui!/ l.R* 

A2C2.2 

Cl 

6 

75 

257 

187 

70 

1C255 

3 8533 

.0 

.0 

43C3.2 

£1 

6 

75 

257 

187 

70 

18255 

18533 

.0 

.0 

A3C4 .2 

Cl 

6 

75 

257 

187 

70 

18256 

1C533 

1.7 

.0 

4365.3 

SI 

6 

75 

25 7 

1C7 

70 

18256 

18533 

.0 

.0 

4366.3 

SI 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4267.3 

SI 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4366.3 

Cl 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4369.4 

£1 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4370.4 

Cl 

6 

75 

25 7 

387 

70 

18256 

18533 

.0 

.0 

4371.4 

Cl 

6 

75 

257 

187 

70 

18256 

185 33 

.0 

.0 


81 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4373.5 

81 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 


81 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

43 73.5 

£1 

6 

75 

257 

387 

70 

18256 

18533 

.0 

.0 

4376.5 

81 

C 

75 

257 

187 

70 

18256 

16533 

.0 

.0 

4377.6 

81 

6 

75 

257 

187 

70 

38256 

1C533 

.0 

.0 

437C.6 

Cl 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4379.6 

Cl 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4 SCO. 6 

Cl 

6 

75 

257 

187 

70 

38256 

1C533 

.0 

.0 

4361.7 

Cl 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

43C2.7 

£1 

6 

75 

257 

3 87 

70 

18256 

18533 

.0 

.0 

43C3.7 

£1 

6 

75 

257 

187 

70 

16256 

18533 

.0 

.0 

43C4.7 

Cl 

6 

75 

257 

1C7 

70 

1X2 56 

18533 

.0 

.0 

4365.7 

81 

6 

75 

257 

187 

70 

18256 

1C533 

.0 

.0 

4366. S 

81 

6 

75 

257 

187 

70 

18256 

1C533 

.0 

.0 

43C7.6 

81 

6 

75 

257 

187 

70 

18256 

18533 

.0 


43SC.C 

81 

6 

75 

257 

187 

70 

18256 

1C533 

.0 

.0 

4363. G 

Cl 

6 

75 

257 

187 

70 

18256 

1C533 

.0 $TN. 

2 .c 

4390.9 

81 

0 

75 

257 

187 

70 

1825b 

18333 

.u 

• u 

4391.9 

G1 

6 

75 

257 

187 

70 

18256 

1C533 

.0 

.0 

4392.9 

61 

6 

75 

257 

187 

70 

18256 

1S533 

,0 

.0 

4393.9 

£1 

6 

75 

257 

187 

70 

18256 

1C533 

.0 

.0 

4395.0 

Cl 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4396.0 

£1 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4397.0 

81 

C 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4396.0 

81 

6 

75 

257 

187 

70 

18256 

1C533 

.0 

.0 

4359.1 

Cl 

6 

75 

257 

167 

70 

18256 

18533 

.0 

.0 

4400.1 

Cl 

6 

75 

257 

187 

70 

18256 

1C533 

.0 

.0 

4401.1 

Cl 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4402.1 

Cl 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4403. 1 

83 

C 

75 

257 

187 

70 

38256 

18533 

.0 

.0 

4404.2 

Cl 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4405.2 

81 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4406.2 

£1 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4407.2 

Cl 

6 

75 

257 

187 

70 

18256 

1C533 

.0 

.0 

4406. ^ 

Cl 

C 

75 

257 

1C7 

70 

18256 

1C533 

.0 

.0 

4409. 3 

Cl 

6 

75 

257 

187 

70 

18256 

10533 

.0 

.0 

4410. : 

Cl 

r. 

75 

257 

187 

70 

18256 

18533 

.o' 

.0 

4411.3 

Ex 

6 

75 

257 

187 

70 

18256 

JG533 

.0 

.0 

4412.4 

Cl 

6 

75 

257 

187 

70 

lf256 

18533 

.0 

.0 

4413.4 

Cl 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 

4414.4 

Cl 

6 

75 

257 

187 

70 

18256 

18533 

.0 

.0 


Vi i 


w 


n 



m 


TABLE # 3: WANDER FACTORS FOR RIGHT 


RANGE 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 
1.9 
2.0 
2.1 


'^RF 

1.07 

.923 

.953 

.829 

.800 

.764 

.944 

.911 

.911 

.990 

.927 

.887 

.944 

.944 

.971 

.794 

.931 

.813 

.949 

.875 

.Qfti 


'"LR 

1.16 

.936 

.949 

.839 

.797 

.716 

.953 

.895 

.891 

.962 

.911 

.883 

.936 

.940 

.967 

.800 

.923 

.807 

.949 

.879 

.9.58 


22 

1.015 

1.005 

2.3 

.911 

.895 

2.4* 

.861 

.853 

2.. 5 

.953 

.936 

2.6 

.927 

.907 

2.7 

.779 

.767 

2.8 

.868 

.879 

2.9 

.936 

.927 

3.0 

.535 

.528 

3.1 

.953 

.923 

3.2 

.891 

.903 

3.3 

.953 

.931 

3.4 

.981 

.958 

3.5 

.919 

.931 

3.6 

.940 

.923 

3.7 

.891 

.887 

3.8 

.971 

.967 

3.9 

.931 

.931 

4.0 

.971 

.967 

4.1 

.879 

.864 

4.2 

.723 

.734 

4.3 

.927 

.895 


FRONT AND LEFT REAR ODOMETERS 


RANGE 

°RF 

«LR 

4.4 

.936- 

.944 

4.5 

.936 

.931 

4.6 

.813 

.791 

4.7 

.903 

.895 

4.8 

.990 

.967 

4.9 

.967 

.940 

5.0 

.936 

.911 

5.1 

.936 

.945 

5.2 

.967 

.927 

5.3 

.940 

.919 

5.4 

1.005 

.971 

S.5 

1.005 

.985 

5.6 

.936 

.919 

5.7 

.949 

.923 

5.8 

.468 

.460 

5.9 

. .530 

.523 

6.0 

.891 

.853 

6.1 

.944 

.940 

6.2 

.716 

.684 

6.3 

.985 

.944 

6.4 

.9ir. 

.R91 

6.5 

.927 

.875 

6.6 

.850 . 

.839 

6.7 

.718 

.711 

6.8 

.500 

.490 

6.9 

.694 

.680 

7.0 

.639 

.637 

7.1 

.736 

.736 

7.2 

.696 

.682 

7.3 

.781 

.767 

7.4 

.314 

.299 

7.5 

.976 

1.000 






TABLE #4 COMPARISON OF EVA- I I TRAVERSE DATA FROM USGS. VLBI AND 
SEP-LRV NAVIGATION DATA 


STATION 


RANGE (Km) 

SEP-LRV 


BE.*'»ING 

SEP-LRV 


VLBI 

USGS 

NAV DATA 

VLBI 

USGS 

NAV DATA 

EP-4 

.500 

.538 

.508 

80.4 

80 

83 

LRV-I 

2.603 

2.603 

2.645 

80.9 

78 

82 

LRV-2 

3.750 

3.729 

3.811 

81.4 

86 

83 

LRV-3 

HOLE IN THE 

4.248 

4.253 

4.325 

80.2 • 

87 

82 

WALL 

5.638 


5.683 

79.5 


81 

STN. #2 


7.46 

7.6 


68 

71 








FIG. #1(b) 
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FIG. #5 EVA-II TRAVERSE 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MANNED SPACECRAFT CENTER 
Houston. Texas 77058 


REPLY TO 

ATTN OF tN 2 February 6, 1973 


MEMORANDUM 

TO: Distribution 

FROM: J. D. Redman 

SUBJECT: SEP-Data from Station #4 to Station #5 



The data that was recorded on the DSEA after station #2 is subject to 
numerous dropouts and variations in the 5.2 kHz reference frequency. 
Because of these problems it has been difficult to recover any useful 
data; however, with more expenditures of time it will be possible to 
recover a large proportion of the data. 

It was not clear whether the receiver was turning on and off under 
the control of the thermal switch or whether it remained on for the 
complete run from station #4 to station #5. When the receiver was 
turned on at station the temperature was reported by the astronauts 
to be 112*’F and it station #5, thirty minutes later it was still at 
112®F. The thermal cutoff had been measured during tests on the 
ground as occurring at 114.5**F for this receiver. It was thought 
during the mission that the receiver was probably turning off when it 
reached this thermal cutoff and then on again when it had cooled 
sufficiently. 

All the data from station #2 to the end of the recorded data was 
recorded on oscillograms at 16 ips to enable a visual inspection of 
the VCO data. By observing the mode indication and measuring the 
time between sync frames (nominal 6.48 sec) it was possible to tell 
if the receiver turned off. 

The receiver did turn off at tape time 01:41:12 which corresponds to 
the turn off at station #2. From that point until the end of the data 
the receiver did not turn off. The recorded temperature at the 
beginning of this run was 105®F and at the end 113®F. The receiver 
was in mode 1 during the complete run and received no reset pulse 
from the transmitter. The elapsed time from turn off at station 42 
to the end of the data was measured using the sync frame in the VCO 
data as a time reference. This elasped time was 30 minutes 15 seconds. 
The elapsed time between turn on at station #4 and turn off at station 
#5 as reported by the astronauts was 30 minutes and 31 seconds. 


m 
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All this evidence suggests that the receiver was turned on at station 
#4, that the temperature at that tlire was misread by the astronauts 
as 112®F where the data suggests It Is 105®F and that the receiver 
stayed on until station #5 with no resynchronization with the transmitter. 
The temperature at station #5 reported by the astronauts as 112® agrees 
with the recorded data which gives a temperature of 113®. The 
temperature was not read when the receiver was turned on at station 
#5 but was 112®F when the receiver was turned off at the LEM. It 
appears that the temperature rose above the cut off of 114.5®F at 
station #5 and In EVA II It never again cooled below the 108*F 
required for the receiver to turn on again resulting In no data 
being recorded for the rest of EVA-II. 

Since the receiver did not receive the synchronizing code that Is 
necessary to resync Itself with the transmitter the relationship 
between the transmitter and receiver timing Is not known. It Is 
conceivable that If the power levels received from the transmitter 
were well above the background that a pattern In the received signal 
strength will allow a determination of this relationship. In any case 
there Is the problem of data dropouts that effects the VCO data and 
the navigation data. Further Investigation and attenpts at recovering 
something meaningful from this data should make It clear whether such 
attempts are worthwhile In the sense that significant results will be 
produced. 
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R. D. Watts 

D. Cubley 
G. Simmons 

L. H. Bannister 

E. Morrison 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MANNED SPACECRAFT CENTER 
Houston, Texas 77058 



TN2 February 6, 1973 

MEMORANDUM 

TO: Distribution 

FROM: J. D. Redman 

SUBJECT: SEP Receiver Temperature Data Recorded During EVA-II 


All the temperature data recorded on the DSEA tapr has been plotted 
and is shown on two accompanying figures. During the plotting the 
sample period where the VCO frequency is measured the temperature data 
was monitored on an oscilloscope which allowed for sample periods that 
were not entirely within the temperature word to be rejected before 
plotting. This was particularly important for the data from station 
#4 to #5 where there are timing problems caused by data dropouts. 

The calibration used in plotting the temperature is a straight line 
fit to the data shown in figure #3. 

T » .073f - 46.6(T - Temperature *F,f - Frequency in Hertz) 

The value of the 5.2 kHz reference frequency is used to help correct 
for tape speed fluctuations that occurred in the DSEA during recording 
and playback. During the traverse from station #4 to #5 the 5.2 kHz 
oscillator frequency changed from 5247 Hz to 5300 Hz. This necessitates 
corrections being applied to the temperatures shown on the plot in 
figure #2. The corrected temperature at station #4 is 104*F and at 
station #5 is 113*F. 

The temperature reported by the astronauts at GET 140:46:46 was 80®F. 

The reading from the SEP data 43 minutes later was 84®F. At station 
#2 the crew gave a reading of 105®F and the recorded data gave a 
temperature of 106®F. All these values are quite consistent with one 
another; however at station #4 the crew read the temperature as 112®F 
whereas the data gives 104®F. At station #5 the crew reading was 
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112*F and the data gives 113®F (corrected value). It appears from 
other arguments explained in the memo "SEP-Data from Station #4 to 
Station #5” that the discrepancy at station #4 is best explained 
as a misreading by the crew. Generally there is good agreement for 
three of the four leadings reported by the crew. The instrument 
appears never to have come on past station 5 and this could well 
be tecause the receiver reached its thermal cutoff of 114.5*F and 
did not cool below the lOS^’F necessary for it to turn on again 
during EVA-II. 
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UNIVERSITIES SPACE RESEARCH ASSOCIATION 

THE LUNAR SCIENCE INSTITUTE 


MEMORANDUM 


Datci Dec. 10, 1973 


SEP Distribution 


reoMt 


Ray Watts 


m 


SUBJECT! DAS Digitizing Accuracy 


To evaluate the contribution of the digitizing process to the end-to- 
end SEP system error, David Redman generated two digital tapes with the 
Data Acquisition Systs.iA identically configured. Th .se have been desig- 
nated SEP402 and SEP403. They are the basis of the final version of 
SEP lunar data. 

The following opereticns were performed for the error stndy: all 

measurements were converted to frequency. Frequency meaeurements were 
compared on a one-to-one basis between the two tapes. The average cf 
the two frequency measurements was used to classify the frequency into 
one of 26 frequency groups spanning the ranges (400-500 Hz., 500-600 Hz., 
2900-3000 Hz.). The discrepancy between the two measurements was 
then used to build an error distribution for each of the frequency groups. 

The error values are summarized on the attached line graph. The minimum 
values clearly occur in the midrange of frequencies, 1-2 KHz. Above i 
KHz., errors increase because the constant nxjitber of cycles (sr'bf ehe'"^^ 
VOO which are measured constitute a very short time interval (1.3 - 2.5 
msec.). The granularity of the microsecond timer is not as important an 
effect as the short-term variations in the DSBA **5200" imilti vibrator 
reference oscillator. At lower frequencies, the distorted waveforms 
recorded by the DSEA cause detection of false or undependable zero- 
crossings. The distributions indicate that when timing hac bean rei>eated 
exactly, co the same cycles have been counted, then zero error results. 

A one-cycle shift in the counting frame probably accounts for most of the 
errors . 


Also shown on the line graph are the amplitude measurement errors corre- 
sponding to the frequency errors. These were computed on the basis of n 
constant 1 di3./27 Hz. calibration assumption for the VOO. The acl.vial 
situation is somewhat worse, for at the ends of the curve there 



dB. change per Hz. than has been shovm. Prom a computational standpoint, 
the accuracy of the »^easurements is quite poor — a sacrifice which was 
necessary to obtain the desired dynamic range. This level of erre.r 
(< 1 dB.) is more than adequate for curve matching applications. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MANNED SPACECRAFT CENTER 
Houston. Texas 77058 

January 31, 1973 

MEMORANDUM 

TO: Distribution 

FROM: J. D. Redman 

SUBJECT: SEP-False Reset Indication in Data from EVA-II 



In his memo of January 18, 1973, "SEP-Limitation in Apollo 17 
EVA II data tape," Larry Bannister pointed out that the reset pulse 
that occurred at the range 5.0 km was a false reset pulse that 
realigned the receiver timing relative to the transmitter. This 
reset pulse has been looked at more carefully on oscillogram strip 
charts and on a storage oscilloscope using the SEP receiver timing 
and the acquisition system to determine exactly where it occurred 
in the receiver timing chain. 

Figure #1 illustrates that the reset pulse occurred in frame 20 
when the transmitter was transmitting at 8 MHz on the NS antenna 
and 32 msec t 2 msec from the start of that frame. The receiver 
was in Mode 1 during this 6.48 sec record with the Y receiving 
antenna connected. From this point to Station #2 the receiver was 
realigned relative to the transmitter. 

The realignment of the receiver and transmitter timing is shown in 
Figure #2. This assumes that the receiver and transmitter timing 
had not drifted an appreciable amount since the last true reset 
pulse. There is an additional 9.5 msec offset that is not shown 
in the figure for the sake of convenience in the illustration. 

It Is apparent from this diagram that some useful data, as indicated 
by the shaded areas, could be recovered at 32 MHz from the broadside 
antenna. This may be of dubious usefulness since the signal levels 
at this range are quite low (<-120 dten). During the remainder of 
the 6.48 sec period, where the transmitter and receiver frequency 
do not correspond, some data is available at all the SEP frequencies 
on the Rover noise levels and/or other background noise sources. In 
using this data, consideration should be given to the level of the 
harmonic and non-harmonic frequencies generated by the SEP frequency 
that is being transmitted and as well the characteristics of the 
bandpass filter in the receiver should be investigated. 
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A first glance at these problems suggest that the harmonically 
related signals are at least 20 db below their fundamental and all 
non>harmon1ca11y related signals are at least 50 db below the 
fundamental frequency. The receiver filters give a rejection of 
40 db for the other SEP frequencies. It appears that these other 
sources cannot have high enough power levels to Influence the 
aot)1ent noise measurements. 


. 0. Redman 
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To: Distribution 

From: J.D. Redman 

SUBJECT: Discussion of Calibration Data emd Transmitter-Off 

Data Recovered from the SEP Lunar Data 

Calibration Data : 

An internal noise source ii; the form of a noise diode 
was provided in the SEP receiver to give a known power level 
that was measured during each Data Subframe and that was 
alternated between the different SEP frequencies in 
successive Data Subframes. This internal reference when 
recovered from the recorded data would give some confidence 
that the receiver was performing as expected. Because the 
noise diode output is not exactly repeatable over the short 
term (i.e. 11 msec, san^le period) it is not useful as a 
direct calibration but f\inctions more as an Indicator that 
the receiver is operating normally. During this same period 
when the noise sources were n^asured the receiver front end 
noise was monitored by disconnecting the inputs. 

The calibration data were measured before the mission in 
the Thermal Vacuum tests at low (15*F ) , ambient (€6*F) and 
high (112*F) ten^eratures . The measurements were taken 
in terms of the VCO output frequency. All the data of interest 
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’O' which is the data taken while the Receiver was in Mode 2 

during EVA 2 is in the temperature range 84*F to 95*F. The 
Thermal Vacuum test data were interpolated to calculate the 
relevant Noise Diode VCO output frequency at these inter- 
mediate temperatures. In this way it was possible to 
compare the earth based measurements from the Thermal 
Vacuum tests with the recovered Lunar data. For each noise 
diode measurement the difference from the earth based 
measurements was calculated. The average of all these 
differences, referred to as the mean error was computed for 
each SEP frequency along with the standard deviation of this 
mean error. This data is given in table #1. 

The mean errors for the Noise Diode at the lower SEP 
frequencies are larger than its standard deviation and thus 
the differences are probably real. The Noise Diode +20 db 
measurements do not have siginificant mean errors. An 
Important aspect of this data is that all the mean errors 
are positive. That is, the Lunar data gives apparently higher 
VCO output frequencies than the data measured during the Thermal 
Vacuum tests. It is possible that this is an artifact produced 
in the data reduction procedure. This mean error is plotted as 
a function of the VCO output frequency in Figure #1 for the 
Noise Diode and the Noise Diode +20 db data. This plot is 
possible because the Noise Diode VCO output frequencies are 
different for the different SEP frequencies* 
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The Receiver Front End Noise data are given in table #1. 

The power levels at 16 mhz and 32 nrhz are significantly higher 
than the values measured during the Thermal Vacuum tests. These 
anomalously high values will be discussed later with respect to 
the transmitter-off data. 

In conclusion the Noise Diode calibration data gives 
apparently different VCO output frequencies from those measured 
before the mission and the Noise Diode -f20 db calibration data 
is in agreement with the pre-mission measurements. 

Transmitter-Off Data : 

The data that will be discussed here is for the section 
of the traverse from the SEP transmitter site out to a remge 
of 1.6 km. There has always been some concern that electro- 
magnetic noise generated by the Lunar Rover systems such as 
the drive, and steering motors and brakes would be of a high 
enough power level to interfere with the signal from the 
SEP transmitter or any cosmic noise components. For this 
reason, measurements were made of the EMI levels generated 
by the LRV on the earth during the LRV/LCRA mission 
simulation and baseline data tests for Apollo 16. These 
tests were the subject of two memos (March 8/72, Reduction 
and Interpretation of Data from the SEP Receiver Taken 
During the LRV EMI Tests and June 6/72, Some Final Comments 
on the LRV EMI Tests) which were included in the U of T 
monthly reports. 
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From the analyses of the data taken during these tests 
it was found that during periods of driving, steering and 
braking interference was generated that was 11 db above the 
normal background level at 32 mhz, 17 db above the background 
level at 16 mhz, and 8 db above the background level at 8 mhz. 
The other frequencies had no perceptible increase in noise 
levels during these periods. The 16 mhz data had a constant 
noise level 9 db above the background even when the LRV was 
not driving. 

The Transmitter-Off data from Lunar TAPE ISCPbo^has 
been separated into two groups; one for data taken when the 
LRV was moving and the other for data taken when the LRV was 
stopped. There are approximately 10 data points for each 
antenna and frequency combination in the data group for the 
LRV stopped and about 40 points for the LRV moving. Statistics 
conqputed from these two sets of data is given in table f2. 

This data is also presented in graphical form in figures 2, 

3 and 4, where the average received power levels for the two 
data groups and for the Receiver Front End Noise have been 
plotted at the different SEP frequencies. In figures 5 through 
10 histograms are given for each SEP frequency and receiving 
antenna. The received power levels were divided into 2.5 dbm 
intervals and the number of measurements in each interval were 
counted. All the data was then normalized to the same total 


O 


nuB^r of measurements 


It is clear from this data that the average background 
levels are higher when the LRV is moving than when it is 
stopped. Presumably the source of this noise is from the 
LRV systems such as the drive and steering motors. The 
background noise when the LRV is stopped is as expected. 

That is, it is higher than the receiver front end noise 
levels; however the 32 mhz receiver input noise is higher 
than the background noise levels for some unknown reason. 

The 16 mhz data has a constant higher noise level even when 
the LRV is stopped indicating that the source is something 
other than the LRV drive motors. This noise was also 
observed in the data from the Apollo 16 LRV EMI tests and 
was attributed to some unknown external source. 

In figures 11 through 16 the Transmitter-Off data 
have been plotted as a function of the LRV velocity. There 
is a trend indicating that the increasing velocity results 
in increasing background noise levels which would be 
expected from the increasing drive motor currents required 
at the higher velocity. This is particularly evident for the 
16 mhz data. 

When the LRV is moving there is an increase in the 
background noise level caused by the LRV drive systems that 
is evident on the histograms at all the SEP frequencies. 
Therefore f any received power levels that are more than 
2«r higher than the average receiver front end noise levels 
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are probably due to LRV sources (driving^ steering and 
braking systems) and cannot be attributed to any cosmic 
noise sources. If there is any cosmic noise that is 
detectable it would only be seen when the LRV is stopped. 

In figure #17 « the data group for the LRV stopped is 
presented in another format. The average power and the 
standard deviation for the Receiver Front End Noise was 
computed. The total number of data points that were in uhe 
intervals -cr to *0", cr to 2«r, 2<r to 3»v 3^ to 40* and ker tooa 
were normalized and plotted for the different SEP frequencies. 

The expected values for a Normal distribution have also been 
plotted for con^arison. The 32 mkz data was not included here 
because the average value of the Receiver Front End Noise 
is anomalous at this frequency in that the power level is 
higher than the Tx-Off power levels. 

From this data it appears probable that there is some 
received power levels significantly above the Receiver Front 
End Noise at 2 mhz, 8 mhc and 16 mhz when the is stopped. 

The source of these signals could be the LRV systems or cosmic 
noise. During the LRV bni tests on the Earth for the Apollo 16 LlcV 
the '>nly SEP frequency that had siginifieant interference* when 
the LRV was stopped* was 16 mhs but it was concluded that the 
source of this noise was not the LRV since it was present even 
udien none of the LRV systems were curating. Before a more 
definitive statement can be made as to the source of this noise 
power it will be ne^ssary to analyse in detail the Tx**Off data 
from the Apollo 17* LRV BNI tests. 






TABLE #1 CALIBRATION DATA EVA'-II 



NOISE 

DIOOE 

NOISE DIODE 

+20(Jb 

Rx 

INPUT NOISE 



0 for 


0 for 



Thermal 

Frequency 

Mean 

Mean 

Mean 

Meem 

Lunar 

Data 

Vacuum 

Bihz 

Error (hz) 

Error (hz) 

Error (hz) 

Error (hz) 

Mean(hz) 0(hz) 

50r<. Term 

1 

100 

28 

25 

28 

332 

12 

323 

2 

94 

30 

15 

35 

333 

14 

333 

4 

95 

33 

14 

32 

332 

12 

328 

8 

81 

40 

3 

37 

356 

15 

311 

16 

66 

38 

14 

33 

<i06 

24 

310 

32 

25 

34 

21 

38 

408 

16 

307 



TABLE #2 TRANSMITTER-OFF DATA STATISTICS 


Preq. 

Average 

X 

1 

Ox 

dbm 

Maximum dbm 

Minimum dbm 

Khz 

Moving 

stopped 

Moving 

Stopped 

Moving 

Stopped 

Moving Stopped 

1 

- 131.7 

- 132.7 

+ 1.73 

- 2.16 

+ 1.05 

- 1.20 

- 126.0 

- 130.8 

- 134.6 

- 134.6 

2 

- 130.6 

- 130.6 

+ 1.51 

- 1.83 

+ 1.37 

- 1.63 

- 127.1 

- 128.5 

- 134.2 

- 133.3 

4 

- 134.9 

- 134.9 

+ .17 
+ .17 

0 

0 

- 134.8 

- 134.9 

- 134.9 

- 134.9 

8 

- 133.8 

- 133.9 

+ 1.08 

- 1.23 

+ 1.03 

- 1.17 

- 131.5 

- 131.6 

- 135.0 

- 135.0 

16 

- 123.1 

- 129.3 

+ 2.20 

- 2.96 

+ 2.63 

- 3.80 

- 119.0 

- 124.8 

- 130.4 

- 132.7 

32 

- 128.1 

- 134.3 

+ 3.02 

- 4.66 

+ .55 
- .58 

- 121.1 

- 133.0 

- 134.6 

- 134-6 

Preq. 

Average Y dbm 

Oy 

dbm 

Maximum dbm 

Minimum dbm 

mhz 

Moving 

Stopped 

Moving 

Stopped 

Moving 

Stopped 

Moving Stopped 

1 

- 128.2 

- 133.1 

+ 2.96 

- 4.53 

+ 1.91 

- 2.46 

- 120.0 

- 128.1 

- 134.6 

- 134.6 

2 

- 125.1 

- 129.8 

+ 2.33 

- 3.19 

+ 2.27 

- 3.08 

- 119.0 

- 124.1 

- 128.9 

- 134.2 

4 

- 133.2 

- 134.9 

+ 1.83 

- 2.46 

0 

0 

- 128.8 

- 134.9 

- 134.9 

- 134.9 

8 

- 129.5 

- 133.4 

+ 1.61 

- 1.98 

+ 1.86 i 
- 2.37 

- 125.1 

- 129.4 

- 134.3 

- 135.0 

16 

- 119,1 

- 126.8 

+ 2.21 

+ 2.96 

+ 3.75 

- 6.74 

- 115.7 

- 120.2 

- 126.7 

- 132.8 

32 

- 126.1 

- 133.0 

+ 2.62 

- 3.77 

+ 2.93 

- 4.43 

- 121.6 

- 126.7 

- 134.6 

- 134.6 

Fraq. 

Average Z dbm 

Oz 

dbm 

Maximum dbm 

Minimum dbm 

mhz 

Moving 

Stopped 

Moving 

Stopped 

Moving 

Stopped 

Moving 

Stopped 

1 

- 130.3 

- 131.9 

+ 2.54 

- 3.60 

+ 2.47 

- 3.46 

- 123.2 

- 125.6 

- 134.2 

- 134.6 

2 

- 128.2 

- 131.3 

+ 2.88 

- 4.33 

+ 1.85 

- 2.36 

- 122.1 

- 126.4 

- 133.7 - 133.4 

• 

4 

- 134.0 

- 134.9 

+ 1.98 

- 2.57 

0 

0 

- 126.8 

- 134.9 

- 134.9 

- 134.9 

8 

- 132.4 

- 133.3 

+ 1.74 

- 2.18 

+ 1.99 

- 2.59 

- 128.8 

- 129.0 

- 135.0 

- 135.0 

16 

- 129.7 

- 132.5 

+ 1.51 

- 1.83 

+ .76 
- .84 

- 127.1 

- 131.0 

- 133.2 

- 133.5 

32 

- 133.3 

- 134.6 

+ 2.12 

- 2.81 

0 

0 

- 126.6 

- 134.6 

- 134.6 

- 134.6 
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DIGITAL PROCESSING 


The Data Acquisition system could be optimally operated 
for processing navigation data or science data but not both 
simultaneously. The final DAS digital tapes were therefore 
different for the two types of data. They were: 

FINAL NAV TAPE FINAL SCIENCE TAPES 

SEP304 SEP400 

SEP401 

SEP402 

SEP403 

Navigation and science data^ coming from separate 
tapes, were processed separately. They were merged only 
in the final stages of processing, when they were as error- 
free as possible. The description of data processing is 
consequently divided into two parts which separately describe 
navigation and science data processing. The merging and 
converting to BCD format are described at the end of the section 
on science data processing. 

NAVIGATION DATA PROCESSING 

Figure 1 shows the processing flow for navigation data. 

Its format has been described in the report on data digitizing 
by the DAS. The nav data occupied the end of each record. 

The first program, NAVSTRIP, scanned tape SEP304, discarding 
science data and keeping only nav data. With no processing. 
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this was written into drum file SEP304-NAV. 

For more efficient use of the drxim and for greater 
ease in accessing the nav data on a bit-by-bit basis, it was 
reconstructed into equal-size blocks and written into drum 
file SEP304-BLOK by the REBLOK routine. This file, which 
still contained raw data, was made accessible on a bit-by-bit 
basis through the function sv±iprogram RAWBIT. RAWBIT could 
return the value of any bit in a record of SEP304-BLOK on a 
random basis. Since SEP304-BLOK was a sequential file, 
however, the various records had to be accessed in ascending 
order. 

The first documentary look at the navigation data was 
provided by the program BITBLAST. Through the vehicle of 
RAWBIT, a bit-by-bit dump of the navigation data was printed 
by BITBLAST. Because of the 7-bit repetition sequence in the 
nav data, bits were grouped by 7*s. The alignment of the sync 
bit was obvious. Places where the sync bit was not 1 or where 
it changed position due to erroneous extra or missing bits 
were readily identified. 

Manipulation of the navigation data started in the 
FINDERRORS routine. Given the position of the sync bit in 
a 7-bit group, this routine searched succeeding groups until 
a zero occurred in that bit position. At that point, either 
the sync bit was erroneously zero or it had shifted due to 
recording or digitizing problems. The data in the vicinity of 


the anomaly was printed out in 7-bit groups. Visual 
inspection yielded the new sync position without difficulty. 

This was typed into the interactive routine (FINDERRORS) , 
which proceeded as before up to the next sync error. This 
procedure guaramteed that no sync anomalies were overlooked. 

Shifts in sync position implied the erroneous loss or 
insertion of bits. The function BIT/SEP304 was coded as a 
front-end routine for RAWBIT. It checked for calls for 
erroneous bits , intercepting the incorrect value which would 
be returned, and making whatever corrections seemed most 
appropriate. The ever-increasing shift which resulted from 
more and more missing bits was accounted for by adjusting bit 
numbers by a shift which was updated in each error region. 

This routine was checked by running it through the FINDERRORS 
routine, which verified that all readjusted sync bits were 
I's. All missing bits but sync bits were set to 0 by BIT/SEP304. 

Once the sync pattern had been made regular by BIT/SEP304, 
sync bits provided no information. The nav data, without sync 
bits, was copied to drum file SEP304-STACK by the RESTACK 
program. RESTACK used the BIT/SEP304 function, merely skipping 
every 7th bit. The six bits of each nav bit-group packed 
conveniently into the 36-bit 1108 word. 

The now-restructured, corrected and compressed nav data 
were dumped in six-bit groups by STACKBLAST. This printout 
gave a completely regular bit pattern for manual study. 

To compare with printouts produced by the Wang 720, and 


to further identify possible errors, the times and acciunulated 
counts of range, bearing, left and right odometers were 
printed by RBUPS for each update of range or bearing. These 
updates had been hand-checked by D. Redman on strip-chart 
records of the nav data. The only problem which was found 
was an erroneous range-down pulse. The routine FIXUP copied 
SEP304-STACK into a new file of the same name, deleting the 
erroneous bit. This updated SEP304-STACK was the fina.. 
version of navigation data in bit form. 

As a check on the accuracy of the data in SEP304-STACK, 
the COUNTER program totalled the odometer counts for each 
odometer, from the transmitter site to the stop and sync 
loss at 4.3 km. These totals agreed with D. Redman's totals 
calculated on the Wang 720. 

Processing of the corrected raw navigation data in 
SEP304-STACK commenced with the computation of the "range-only 
wander factors", or ROWFs,by the program ROWF. ROWFr* consist 
of the ratio of distance travelled, as calculated from the 
odometer, to the 100 m interval between range updates. ROWFs 
were 'calculated for each odometer, and were later applied in 
the use of the odometer as a range interpolator. They were 
stored in the drum file SEP304-ROWFS. 

As an aid in finding times of Rover stops, and to obtain 
an indication of Rover speed, VELAN computed the average 
speed of each odometer wheel (right front and left rear) in 
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each 6.48 sec Interval corresponding to a record. During 
deployment of Explosive Package 4 (EP-4) for the Lunar 
Seismic Profiling Experiment, the Rover was driven in a 
circle. The velocity discrepancy between left and right 
wheels during this turn was clearly seen. 

The process of estimating the range by using the odometer 
as an interpolator between range updates is valid only if 
the Rover is traveling approximately in a straight line. 

The one area where this was known not to be the case was 
during the turn at EP-4. The program ARROW deleted the 
odometer pulses during this turn, saving the modified nav 
data bit file as SEP304-ARROW. This file was used as input 
to the ROWF program to get a new set of range-only wander 
factors. The only difference between this set of ROWFs 
and the earlier one was in the iiranediar.e vicinity of EP-4. 

The new set of ROWFs was stored as ARROW-ROWFS. 

In preparation for merging with the science data, ranges 
were computed from SEP304-ARROW and ARROW-ROWFS by the program 
RANGER. RANGER used ARROW-ROWFS to interpolate between range 
updates using both left and right odometers. The me 2 m range 
determination was used. Range was calculated for each 202.5 msec 
frequency- frame, from the transmitter site to 4.3 km. These 
ranges were stored on drum file ARROW-RANGES. 







CMTR^m N^v pm^fi 

PA»m CA«P W 60 R» 


fUrt^p«4(ft HPy %mn 

tNTm nL*W»llP ftiPOCS 






FrMmrcMS 


R8»TMCK 













fse-P‘ 3 o 4 - 
I /IR.ROW/ 


fAtiMvJ- 

/? 4 A/ 6 £S 


[SEPNoX.] 


dr;PY r •■ 
ucfe.il ON oh~ 

- s rfi«.K 


PR.if*T 

TcrAu c£Pr^ 
PIC.MT O0C- 

Mcreii < 175 *-" 


ppttur 

/fute.M>e 

^TY 

Pe/i, 4 .^^ 


vecmreS a Pome rep; 
PucSBS> ^ufZffuC, rupf^ 
PT £P- ^ PCpLOrPf^'^ 



ppNce ~ 
0NCV !u4ftt 
pptnRS 
lgt>4 fitted 


^U'CtitVri i> 
pmrphfft 7jijp*^eul> 
PC A fi'C -rV. PPM61 


^ aPLeu-LprEC Mpfuuc 
iP^eAAC,eD Ptrrn'il^ 
oDomermei^'i r< R ePCH 
Tfpm p£AP^y 

im. 

f ttet¥ pprp APfiPyS ceppf 
peA menze^tfu^ p^r/e 
5 <?/rv#£’ (Pit) 


6*-2as^6a- akjwr^ jaiT ’l^ SSSiSESEi ' 









♦ 

lNMv/Otfrr««n (■•m.tim** 






VVEKO t/s 


» j f - , r. • r ^ n 

mifiopM T . ♦)!. . pr A ( Ilf I T , ♦ < ♦ « , * <r, ) 

r nu^ ^ \^ r V f A »' f p A 

t'lTf'rrf 

, r I ) , s r A r , C P r / 7 fn / ?n* t / 

I n( I r A! r A ' T , t f> , r T '-^S T ( ■-''M / • T , / 


1 ’ 
I I 

1 

I 1 
! ‘ 
f *:. 
I / 

1 f 
1 » 
I '> 


«;rT r\ <» ^'M■' 

ST A'**! ^ . 

r, n TO \ 


, t uT I '*r, Mr t T l*r A ^ 


r M T o V r « f f T r ' f M f ^ nr | a «; T n k f a o i ' r ^ m r ^ f 

iTM^f^v n A I T ( un t 7 t ’ t ) 


<; r 1 r I A » n ' 

«^;T*MT-^r A) S* 


fir T sTaptimG ^’fXT ivrAf> 


M r T - r f ‘ ' I y • » p • i r ► f n i ■ i r, 

! I n a , r • I s r , 

I r ( r f p<; r ( ,|f | t ) j •• *» T T r I A , ^ ^ I ii M T t , o a w t T v M i m y f j 

/ - 4 , rnfiA»'(* ’ifrT*|T‘^«* 1 TO A f T T v • , f v i 

riP'-T(M ?r)r,fAiSf*# 


?rf'T <;T'T f' PI* I •ST pt/TAH -‘rO'‘*'ST 
J sfA'»aST' 1 ‘nSM»^»|M 

I r ( r* T ft f i T 

r>.->r .» A r I - M f MO} *-ir - riirrK i rfrlM 

1 f p ( r T A T . ' * r • r M I < f . I M T T ) ) r, n to *i 


< ' ’ 
{ I 

t ‘j 
< 1 
\ 

« f 

A ^ 

I > 
i »» 

It > 

•» f 

« 7 

^ 1 


fr r^rr'-fn i* Y f’^’VAfr^ pri'iPn 
1 1 " ( • » n T , s r A p 7 » p ^ T H f M 

r» rr'f^ *» / r prA- • r^APT •ir* ffP'tT 

M r ri ! » M ( . ») T T » af 

r A I I Mr f T T , 7 , I , f ;ir , c; T A TUP MIm f I ) ) 

P P T M »? M 

•» p t M r, } • f w ] n o t r o p n • p p f *^} T M r c s A ^ ^ 

’» ^ ’ r f ^ ^ . }|} » MM T r , pr pi r M ( IfM I t ) , C t A T 

• i- pp M ft r I • s M n »(i Y •' r r n ni> pm um | r • » f ^ / 

, • '»• I'M r 7 r ' I r r, f H s • , i s / 

, ♦ • r t M r I I r Mf, Tm s • , T S I 

t/rcr-T \ i) f ( A r AfM> pr"UP*^i 

f A } » p r " ^ f 




I ) 


* i 

* 7 
u o 

• Q 

’ ! 
w *> 
S ^ 

sn 


5 


f r f r* t A P I" * I f Ml.* fi 

ppTMmm It 

I f i» p •• ft M I r n 1 1 I i h, r r> m p | r t r n K I f r r> p 

f; O ’• P f S , IS I / , 7 ) ♦ s r A T 

fMrPfP(rT»-* - *iAtT ^ rOM‘MrTfP^’ 

•; f r M pMp I f,n Ip 1 1; 

! p rK* r * t . M r * 
r A| t MT-AU < MM T T I ?? > 


K 


mptjcr ^ 9 ujriN€. 



/1 '?>(') 


Digital Processing 
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SCAN 121 
E0FI21 
0tP 50 
♦SDFF* 

C FIXUP 

INTEGER BUF(I12> 

DO 1 IRECsl«12 

CALL RDWAIT(3«BUF«112*S9«S9«S9> 

1 CALL WRMAIT(2«BUF«112«S9*S9) 
iRECsia 

CALL RDWAITC3«BUF«112«S9>S9«S9> 
WRITE(6< 600)BUF(89> 

600 FC»MAT(013) 

FLDC7> 1#BUF<89)>»0 
WRITE(6«600>BUF<89) 

CALL WRWAIT(2#BUF# I 12#S9«S9> 
IRECS13 

2 CALL RDWAIT(3«BUF«112«S9«S9*S9) 
CALL WRWAITC2«BUF«112*$9«S9) 
IREC«IREC^1 

SO TO 2 

9 WR1TE(6«60I >IREC 

601 F0RMAT(I3»* RECORDS COPIED* > 
STOP 

END 
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C COUNTER 

INTEGER ODOL/0/, ODOR/0/, RAWBIT 
DO 1 I - 1, 40762 
IBIT « 6*1 - 1 

ODOR = ODOR + RAWBIT (IBIT, $2) 

ODOL * ODOL + RAWBIT (IBIT +1, $2) 

IF (I.EQ. 31454 .OR. I .EQ. 40762) WRITE (6,600) ODOR, ODOI> 
600 FORMAT (216) 

1 CONTINUE 

2 STOP 
END 

OUTPUT AT 2 STOPS: 

9901 9991 

13026 13167 
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